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Among Our Writers 


E. Wasa became assistant to the Kansas 
listrict engineer in 1931. In 1933 he was 
ted to be district engineer. Since 1935 
in Walsh has been assistant to the division 
er, Missouri River Division. 

Cc. Covcs, a native of Arkansas, has been 
e in public utility operations for many years. 
He organized the Arkansas, Louisiana, and Missis- 
power and light companies, and served as a 
er of the Reconstruction Finance Corpora- 
tion intil September 1934. 

W. Batpwtn rose through various engineering 
and operating grades to become vice-president 
and general manager of the Central of Georgia 
Railroad, a subsidiary of the Illinois Central, 

prior to the World War. Since 1923 he has 

been president of the Missouri Pacific. 
Grover T. Owens has practiced law for 25 years. 

He is now serving as president of the Little Rock 
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WE TAKE THE 
CORONER OUT 


OF THE CORNERS 


Traffic markers of Atlas White Portland Cement give this Tulsa, Oklahoma street four 10’ center lanes, with 
an 8 lane on each side. Markers installed by the Standard Paving Co. of Tulsa, under supervision of State 
Highway Department. J. M. Klinglesmith, Resident Engineer; Chas. L. Wilson, State Highway Engineer. 


Preewricny can be tricky and dangerous—de- 
ceiving to the eye of the most careful driver 

a temptation to the smart alec driver who likes 
to cut corners. 

Or, corners can be safety Janes, like those shown 
above. White lanes that are easy to see. Built of 
Atlas White portland cement, with an eye to 
permanence. For here is protection that will last 
as long as the pavement lasts! 

That’s the difference between markers that are 
built right in with hard durable Atlas White port- 
land cement, and markers that are merely painted 


on. Atlas White markers can’t wash off. They 
can’t wear off. They can’t fade out. There they 
remain—as efficient years hence as the day they 
were installed—durable and permanent guardians 
of life and limb. 

Compared with temporary devices, the first cost 
is of course higher. But the difference is worth it. 
For the first cost is the last. There is never any 
maintenance or replacement expense. This econ- 
omy-in-the-long-run feature is an important reason 
why street and. highway officials everywhere are 
specifying Atlas White for marker jobs. 


Help Build Safety into Streets and Highways with Atlas White Traffic 
Markers « Made with Atlas White Portland Cement « Plain and Waterproofed 


UNIVERSAL ATLAS CEMENT CoO. 


United States Steel Corporation Subsidiary | 208 South La Salle Street, Chicago 


ATLAS WHITE PORTLAND CEMENT FOR TRAFFIC MARKERS 
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Taming the Missouri River 
Army Engineers Are Rapidly Bringing the “Big Muddy” Under Control with Dikes and Revetment 


By Orvitte E. Watsu 


Captain, Corps or Enoineers, U. S. Army, Assistant TO THE Division ENGINEER, 


Missouri River Division, Kansas Crry, Mo. 


NLY a few years ago the Missouri was a wild 

stream whose tortuous bends, shoal crossings, 
and shifting channels defied navigation. But today 
a barge line operates on dependable schedule as far 
upstream as Kansas City, and within a few years 
the service will be extended to Sioux City. The Army 
Engineers who are making it possible are justly 
proud of their work. The reshaping of a river, 
says Captain Walsh, is more an art than a science. 


It is a problem that yields not to mathematical 
analyses, but to long years of experience and experi- 
ment with the river itself. Incidentally, this experi- 
ence has shown the futility of “fighting” the river— 
the art of taming it consists largely in putting it to 
work cutting its own channel and building its own 
banks. The present article is abstracted froma paper 
presented on April 23, 1936, before the Waterways 
Division at the Society's Hot Springs Meeting. 


ORK on improving the Missouri River for 
W oesizatio has been in progress for just 100 
years, the first appropriation for snagging having 
Spasmodic work—principally snag- 
ging, revetting of caving banks in the vicinity of cities 
and villages, and experimental construction—was carried 
In the latter year a com- 
prehensive plan, with adequate appropriations to carry 
it forward, was placed under way, and since then active 
operations on a large scale have been in progress. 
The existing project, which includes the river from 


Iw A 


been made in 1836. 


on from that date until 1928. 


Sioux City, Iowa, to its mouth (ap- 
proximately 800 river miles), provides 
for securing a permanent navigable 
channel with a minimum low-water 
depth of 6 ft and a minimum width 
of 200 ft, with reasonable additional 
width around bends. On completion 
of the Fort Peck Dam and the release 
of stored water to increase the mini- 
mum discharge, navigable depths of 
irom 8 to 10 ft will be obtained. 

_ Formed by the junction of the Jef- 
lerson, Madison, and Gallatin rivers in 
southwestern Montana, the Missouri 
River flows in a general southeasterly 
direction to its confluence with the 
Mississippi, about 15 miles above St. 
Lous. It has a length of about 2,470 
miles, a drainage area of approxi- 
mately 929,000 sq miles, and a total 
‘all of about 3,630 ft. From Yank- 
‘on, 5.Dak., to the mouth, a distance 
“y iver of about 890 miles, it flows 
mostly through rolling plains, and its 
ded and banks are extremely unstable. 
_The mean low-water discharge va- 
nes Irom about 8,000 cu ft per sec 
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Fic. 1. IMPROVEMENT LAYOUT FOR A 
TyPIcAL SINUOUS PORTION OF THE 
Missour!I RIVER 
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at Sioux City to about 20,000 cu ft per sec at the mouth, 
and the record low-water discharge during the navi- 
gation season at Kansas City, which is about the center 
of the project, is 9,300 cu ft per sec. 
water discharges at Sioux City and the mouth are 
about 120,000 and 260,000 cu ft per sec, respectively. 
The part of the river under improvement varies in width 
at bank-full stage from a minimum of about 800 ft to a 
maximum of about 7,500; the average is about 3,200. 
The height of bank above the mean low-water line 
varies considerably—in the section from Kansas City 


The mean high- 


to the mouth it averages 16 to 20 
ft; and between Kansas City and 
Sioux City, from 10 to 12 ft. 

The Missouri River is one of the 
heaviest silt-bearing streams in the 
world. At Kansas City its average 
sediment content is about 5,000 ppm, 
and at certain points the sediment 
content at times may be as great as 
25,000 ppm. Although in some 
places it makes dredging necessary, 
this heavy silt content is generally an 
aid in our work, as it causes prompt 
filling behind dikes. 


THE MISSOURI IS AN ERRATIC STREAM 


In its natural state the Missouri 
is a “‘wild’’ river. It is frequently 
difficult to distinguish in it the defi- 
nite bends, crossings, and reaches 
characteristic of most rivers. Dur- 
ing periods of low water it wanders 
between the high banks in numerous 
small streams among continually 
shifting sand bars. The high banks 
themselves are not stable, as they are 
readily eroded when subjected to 


*» 











422 


direct attack. Study of a 
200-mile unimproved sec 
tion has shown that an av- 
erage of 43 acres of good 
tillable land per mile is lost 
by erosion each year. 

The problem of improv- 
ing the Missouri for naviga- 
tion has been to give this 
shapeless, unstable river the 
general characteristics of 
more temperate streams 
with fixed beds—-to make a 
single good channel out of 
many poor ones, contract 
the low-water channel to 
suitable width, shape it into 
bends of proper curvature 
and length, and direct the 
water in a concentrated flow 
at the crossings. The 
methods now used in this 
work have developed 
through many years of ex- 
perimentation. The two 
major types of structures 
are permeable pile dikes and 
revetments—dikes to con- 
tract and shape the river, 
and revetments to hold it in 
place. 

Dikes are openwork struc 
tures of piles, driven into 
the river bed and braced 
and lashed together. Their 
riverward ends are so lo- 
cated as to give to the 
channel the desired shape 
and location. As the dikes 
are permeable they do not 
completely obstruct the 
flow of water, but they so 
retard it that much of the 
sediment load is dropped 
on their downstream side. 
This deposit is built up 
with each high water, and 
eventually the entire dike 
is buried. How rapidly the 
filling may take place is 


shown in the accompanying group of illustrations 

In addition to causing a fill, dikes create a head that 
tends to warp the surface of the river. A dike normal to 
the direction of flow creates the greatest warping effect 
and tends to cause the river to flow to the opposite bank. 
By increasing the angle of inclination, the warping is de- 
creased. Proper direction can thus be given to the flow. 

Revetment consists of a woven willow or lumber mat- 
tress, built along the shore and sunk by ballast to the 
bottom of the river. This mat prevents under-water 
scour and is of such width that it will extend about 30 to 
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ENGINEERS Drive THE DIKES AND THE RIVER Dogs THE REST 
When the Upper Picture Was Taken, Water Was Flowing 15 to 
20 Ft Deep Through Most of the Dikes. The Middle View Shows 
the Conditions a Bare Five Months Later, and the Lower View 

the Results Attained in Less Than Two Years 


Vou Mo 3 


improved channel under 
given conditions of slope. 
discharge, and so forth: byt 
because of the many inde. 
terminate variables ip. 
volved it has not been pos. 
sible to develop them. 
Hence layout work on the 
Missouri River is more an 
art than a science, and js 
based upon observation of 
what has proved successfy! 
in the past. 

Experience has shown 
that the low-water channe! 
will usually maintain itself. 
in a bend between Kansas 
City and the mouth, pro- 
vided the radius of the bend 
does not exceed 10,000 fi 
and is greater than 4,000 
ft. As we ascend the river 
we find that the maximum 
permissible radius decreases: 
at Sioux City, Iowa, it is 
about 7,000 ft. In other 
words the maximum per- 
missible radius becomes 
shorter as the low-water flow 
decreases. 

Bends exceeding 3'/;miles 
in length in the upper sec- 
tion and 5 miles in the lower 
section are usually unsatis- 
factory. Radii of less than 
4,000 ft are not desirable 
because of the eddies formed 
by the sharp change in direc- 
tion, and because during 
high stages bars are likely 
to form where the current 
flowing around the outside 
of the bend intercepts the 
flow across the point. 

The ideal bend is one hav- 
ing a decreasing radius from 
head to foot. Where it is 
practicable to erode a bend 
to the desired curvature, the 
dike system is laid out so as 


to effect the desired result, and the bank is promptly 
revetted when it has been obtained. 

By observation at numerous critical and reasonably 
stable points, it has been determined that a clear channel 
width of from 700 to 1,500 ft is required for high-water 
discharges if the velocities and stages obtaining under 
natural conditions are not to be increased. 

Suppose that a layout is to be prepared for an entirely 
unimproved section of river. 
map, showing existing bank lines, islands, bars, chutes 
for both low and high water, and the elevation of al! 


The first requisite is a good 


50 ft beyond the under-water toe of the bank slope. important points. The scale we use is | in. to 40 It 


Above the mattress the bank is graded and paved with 
riprap. The revetment holds the bank opposite a dike 
system and makes it possible to give the bank the proper 
curvature after the dikes have caused erosion. 


GENERAL REQUIREMENTS OF 


Efforts have been made to set up definite formulas to 
determine the proper curvature, width, and depth for the 


This map is studied carefully, particular attention 
being given to the location of unusually high banks < 
to the various “‘stable points’ 
tacts, tough gumbo banks that have long resisted er0 
reals £>: _ ss sion, and banks that have been held by the works o! man 
A SATISFACTORY CHANNEL  High- and low-water profiles are also observed. 
A reconnaissance trip is then made over the m 
the main thalweg is plotted on the map so | 
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tendency of the river may be ascertained. 
ll features particularly noted in our previous map 
ire observed carefully; places in which erosion 
position are taking place are marked; and tenta- 
ations for the improved channel are sketched in. 

| se locations are then carefully laid out in the office. 
Th nds are given decreasing radii throughout their 
), and proper widths for the channel are selected. 


Aci k is made to see whether the tentative locations 
will materially disturb the natural slope of the section; 
or, i the natural slope is not normal, whether they will 


mprove it. The locations are then compared, and the 
likes and revetment required to establish the one that 
appears to be best are tentatively laid out. Such a 
layout is shown in Fig. 1. If a second location appears 
to be almost equally advantageous, the cost and diffi- 
culties of constructing the two are compared. 

The selected layout is then turned over to a survey 
party so that profiles along dike and revetment lines 
can be run and probings made where necessary. From 
these data the required type and strength of each dike in 
the system can be determined. 

When the approved layout has been staked in the field, 
construction is started. Up-to-date information on the 
effects of the work is provided by frequent hydrographic 
surveys, and the layout is modified whenever the chang- 
ing conditions indicate it is desirable to do so. 


STABILIZATION STRUCTURES ARE NOW STANDARDIZED 


Many different kinds of structures for stabilizing the 
river, moving it to a new locality, and preventing erosion 
have been tried in the past. Among them may be men- 
tioned the Brownlow weed, retards, jetties of various 
types, bank heads, frame dikes of both concrete and 
timber, clump dikes, and various types of revetment. 
The structures now regularly employed include stand- 
ard revetment and pile revetment, permeable pile clump 
dikes, braced dikes, batter pile dikes, and abatis. 

Standard revetment (Fig. 2) consists of a subaqueous 
woven mattress of willow or lumber, 86 ft in width, and 
an upper-bank paving of riprap. The lumber mattress is 
made by weaving 1 by 4-in. boards, spaced 8 in. on 
centers, over and under boards of a similar size (‘‘weav- 
ers’) spaced 4 ft on centers. The entire mattress is 


Fic. 2. Cross-Section or STAND- Compact Layer TOP of Bank, 
ARD REVETMENT WITH LUMBER jt —ehe—Bank Paving 
MATTRESS ; 
/ 





Deadman 
Approximate Mean Low Water 
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width of Mattress 86° to 118 0 10 20 30 40 


strengthened in both directions by additional 1 by 4-in. 
doards. The willow mattress is woven with a regular 
basket weave, and is approximately 1 ft thick. It is re- 
inforced in both directions by */s-in. galvanized strand, 
crawn tight and held in position by cable clamps. 

lhe landward edge of the mattress is placed as low 
- the bank as possible—seldom more than 3 ft above 
‘ne mean low-water line. The bank above the low- 
water line is graded either hydraulically or by drag- 
‘me on a 3 to 1 slope and paved with one-man stone 








‘veraging (Olb per stone. To secure a satisfactory bond 
tween paving and mattress, and to afford additional 
protect 


i? 
alter; 
aitern 


i to the weak section where the mattress is 
v dry and wet, a compact 1-ft layer of stone is 
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cast in, extending 11'/; ft channelward of the mean low- 
water line. 

In grading the bank for revetment, all points are 
leveled so that a smooth and continuous curve is ob- 
tained. Snags and other obstructions that would 
create bad eddies or prevent the mattress from resting 
on the bottom of the river are removed. The lumber 
mattress is ballasted with one-man stone, 0.6 cu yd being 





A Turee-Row CLump Drke UNDER CONSTRUCTION 


The Lumber Mattress, Later to Be Ballasted and Sunk, Is 
Designed to Protect the Dike from Scour 


used per “‘square’’ (100 sq ft). For the willow mattress 1 
cu yd per square is required. 

Pile revetment is similar to standard revetment except 
that a 2- or 3-row longitudinal pile dike is substituted 
for the bank paving. It is driven so as to form a smooth 
curve and is located approximately on the intersection 
of the mean low-water plane with the bank. 

Permeable pile clump dikes (Fig. 3) have four main 
features—the dike proper, the foundation mattress, the 
dike root, and the terminal. The dike proper consists of 
two or more rows of three-pile clumps. Each clump is 
driven as a tripod, the top being tightly cabled with 7 
turns of */s-in. galvanized strand. Where the adjacent 
banks are high, the dike is usually built to an elevation 
about 2 ft below the top of the bank; if low banks prevail, 
the dike is built to an elevation of from 12 to 14 ft 
above mean low water and extended back until a high 
bank is reached. 

In the two-row dike the clumps of each row are usually 
spaced 15 ft on centers; in the three-row dike the normal 
spacing is 18 ft. The clumps of the first and third rows 
are in line; those of the second row are spaced halfway 
between. The spacing of the rows is such that a con- 
tinuous pile stringer may be driven in with the pile 
hammer and lashed securely to one pile of each clump in 
adjacent rows. The stringers are made continuous 
with a lap of at least 6 ft, the lap occurring in every 
case at the contact of the stringer with a pile clump. 
When the dike is subjected to strong attack, the three- 
row structure is used and the piles are driven to a pene- 
tration 30 ft below the foundation mattress. When the 
attack is not strong, a two-row dike is usually used 
and a penetration of 20 ft has been found to be adequate. 

The foundation mattress, of either willow or lumber, 
is similar to that used for revetment. It is approxi- 
mately 77 ft in width and extends the full length of the 
dike, 28 ft upstream and 49 ft downstream from the 
center line of the dike. Where the dike is subject to a 
strong attack, additional ballast stone is thrown in along 
the dike line, '/, cu yd per lin ft of dike being used. 

The root of the dike serves to prevent flanking. A 
104-ft section of bank at the landward end of the dike is 
revetted, and the mattress of this revetment is extended 
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to form the dike-foundation mattress. A single row of 
piles spaced 6 ft on centers and staggered so that a 
stringer may be placed between them is carried from 
the last clump of the upstream row as far back on the 
bank as is possible while still maintaining the elevation 
of the dike. To resist scour, a rubble wall is built be- 
neath the stringer, | ft high and 2 ft thick. 

The terminal is a heavy group of clumps driven at the 
outer end of the dike to protect it from unraveling as the 
result of scour or attack by ice. The terminal usually 
consists of 36 piles made up of 12 clumps securely bound 
into a solid mass with cables, and further strengthened 
by the addition of 100 to 150 cu yd of ballast stone. 

When the possible penetration is between 8 and 20 ft, 
an extra row of clumps is usually driven 30 ft downstream 
from the main dike. Piles running diagonally from the 
bottom of the clumps of the additional row to the top of 
piles in the downstream row of the dike proper provide 
the necessary bracing. 

A batter pile dike occasionally is used in very shallow 
water or on a low, dry sand bar. It consists of a series 
of bents similar to those used in a bridge; each bent 
consists of four piles driven with a slight batter. The 
bents are spaced 15 ft on centers and are braced both 
longitudinally and transversely. 

When rock bottom is encountered or practically no 
penetration can be obtained, crib dikes are used. These 
cribs are of timber, approximately 20 by 30 ft in plan, 
and are ballasted with sufficient stone to give them sta- 
bility without destroying their permeability. They are 
anchored by cables to deadmen placed on shore and well 
upstream from the dike line. If they do not rest on a 
rock bottom, a willow foundation mattress is provided. 

In places where there is flow only at high stages—such 
as on high bars or on low banks at the landward end of a 
dike, abatis are often used. An abatis consists of a 
ballasted foundation mattress of willows, 20 ft in width, 
covered with hog wire and surmounted by a braced fence- 
like structure. The fence is also covered with a hog-wire 
netting to catch drift and thus reduce its permeability 
and increase its tendency to cause a fill. 

Strange as it may seem at first thought, reaches often 
present as many difficulties as bends. In long reaches 
the river tends to meander during periods of low water, 
and it is difficult to maintain navigable depths on the 
numerous crossings that are formed. In some cases the 
construction of low dikes, with an elevation about 6 ft 
above mean low water, has been effective in keeping the 
river in a single channel along one side of the reach. 
These low dikes are usually built as an extension to, and 
about 300 ft beyond, the end of high dikes. The amount 
of over-contraction that is permissible is dependent 
upon conditions existing in each case. If both banks are 
low, a comparatively large amount of over-contraction is 
safe. If one bank is low and the other high, moderate 
over-contraction is permissible. If both banks are high, 
over-contraction becomes dangerous to the dike system, 
for the necessary channel capacity for high water cannot 
be obtained by over-bank flow and it is consequently 
secured by scour. 


DREDGES SUPPLEMENT THE WORK OF THE DIKES 


Even when all these works to stabilize and regulate the 
river have been installed, there still remain some cross- 
ings which from time to time do not have suitable depths. 
If given time, many shoal crossings will erode unassisted 
and provide navigable depths, but the use of dredges is 
essential to open them promptly and to care for those 
that cannot scour themselves. 

At present there are five dredges assigned to the Mis- 
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souri River, four of which were especially designed for 
use on that stream. They are hydraulic dredges of the 
dustpan type, with discharge lines 34 in. in diameter 
The head is 36 ft wide. The pump impeller is §2 jn. 
in diameter and is direct-connected to a vertical triple 
expansion reciprocating condensing engine of 1,250 hp, 
which operates at 160 rpm. The dredges have a design 
capacity of 3,000 cu yd per hr and in operation have con. 
sistently exceeded this figure. The best record so far 
was the removal of 156,000 cu yd in 24 hr. 

_ Before dredging is undertaken a survey of the crossing 
is made, extending into the pools above and below. 
Navigation difficulties, a knowledge of the past history 
of the crossings, the apparent tendency as shown by the 
hydrographic survey, and the probable future trend in 
river stages, are all considered in laying out the channel 
to be cut. Usually the selected course is not the shortest 
distance between the pools, but the one which is con- 
sidered to be the most stable and easily navigable. 

Our experience has shown that the best results are ob- 
tained by dredging with the head down about 18 ft and 
keeping the dredge pulled up hard in the cut. This 
method requires the removal of a greater yardage than 
dredging at a lesser depth, but accomplishes the de- 
sired result with fewer cuts, and as deep cuts take essen- 
tially no more time to execute than shallow ones the 
deep dredging actually results in economy of both time 
and money. 

In 1931 the low-water flow at Kansas City dropped to 
10,700 cu ft per sec during the navigation season— 
approximately half of the previous navigation-season 
minimum in a 75-year period of record. It became ap- 
parent that provision must be made to furnish additional! 
water during periods of drought if a continuously 
navigable waterway of 6 ft depth was to be provided. 
Consideration of various reservoir sites resulted in the 
selection of the Fort Peck Reservoir as the most satis- 
factory for the purpose. Construction was authorized 
in the fall of 1933 as a part of the public works program, 
and is now actively under way. 

Improvement of the river from Kansas City to the 
mouth was essentially completed by the end of 1934, 
and the Federal Barge Lines started operations between 
St. Louis and Kansas City in June of 1935. During the 
navigation season they have operated on a weekly sched- 











ule, and have experienced only minor delays in spite o! 
the fact that the discharge at Kansas City dropped to 
approximately 15,000 cu ft per sec in the fall of 1935 and 
remained at that point for almost a month. The new 
barge service has given shippers and consumers along 
the river the advantages of decreased freight rates te 
and from many points in the East and Southeast. 
The works for navigation have had the incidental re- 
sult of preventing the erosion of good agricultural land, 
and have therefore been of tremendous value to property 
owners in the alluvial valley. Moreover, as the work 
has been carried on most actively during the past Tew 
years, it has been a real factor in providing relic! em 
ployment throughout the entire Missouri Valley. 

























: ngl \ctive in the Mid-South 

: |‘ngineers Active in the Mid-Sout 
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ue Importance of the Engineering Services Recognized in Lower Mississippi Basin 

D. 4 ; - 

4 [\LOOD control and transportation problems have ment-endowed barge lines—he is certain that the 

ar L aroused widespread concern in the lower future of the railroads is secure. 

wisstppt Valley. But progress is being made to- Objections to the present Mississippi flood-control 

ng ard satisfactory solutions, and the importance of the program from a layman's point of view are presented 

W yineer in this connection is becoming more and by Mr. Owens. He argues that stress should be 

ry re evident. Meanwhile the Mid-South continues laid on prevention rather than on control, and looks to 

he grow industrially and agriculturally. Its re- the engineer to provide a satisfactory solution in the 

in urces are only beginning to be developed. Accounts form of a reservoir system that will make recourse to 

el of these various matters were presented in a sym- floodways unnecessary. 

st postum held April 22, 1936, at the Hot Springs meet- Perhaps the leading industry of the Mid-South today 

n ing of the Society. Each of the five papers delivered is the production of oilandgas. And, as Mr. Barton 

at that time is here abstracted for the information of points out, credit for its present status is due largely 

ly members. to the engineer, who in a few short years has trans- 

id To Mr. Couch the Mississippi basin is the land formed hit-or-miss prospecting and rule-of-thumb 

Lis of present accomplishment and future potentiality. operating methods into a scientifically controlled and 

an He reviews its development and points particularly correlated enterprise. 

e- to the great industrial and agricultural advances of re- Some of the more important of the undeveloped 

n- cent years to prove his thesis that it “stands on the resources of the Mid-South, as described by Mr. 

he threshold of a new era of living.” Hodges, are the healing waters of its warm springs, 

ne A similar viewpoint ts developed by Mr. Baldwin as its bauxite and other mineral fields, fertile crops, and 

regards the railroads of this area. In spite of handi- potential hydro-electric power sites. Technical engi- 

to caps—such as the depression, unfair competition, neering, says Mr. Hodges, will continue to play an 

drastic regulation that does not apply equally to other increasingly important part in the future development 

\n transportation agencies, and loss of business to govern- of the Mid-South. 

P 
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The Industrial Development of the Lower 

he . . . e 7 

' ™~ al’ &, 

Mississippi Basin | 

» ' 

” By Harvey C. Coucn | 

he PRESIDENT, ARKANSAS POWER AND Licut Company, Prine Biurr, ARK. 

- ROSPERITY in any area is measured by the stand- _ will lead the entire country in an industrial development 

ne Pass of living enjoyed by the inhabitants, and such as we can scarcely dream of at present. 

d although its attainment depends upon a com- In making this prophecy, I have in mind the influence 
plexity of factors, it is still the reward of energetic and of environment which gives rise to the exchange of goods, 
efficient production, and must of necessity depend upon the productive capacity of the lower Mississippi basin, 

fundamental advantages of soil, climate, power re- the demand for its products elsewhere, and the revolu- 
sources, raw materials, and availability and proximity tionary changes made possible by the recent development 
tomarkets. The luxuries of yesterday have largely be- in the chemical and physical aspects of industry. The 
come the necessities of to- United States, England, 
day, just as the luxuries of Germany, and France have 
this era will become the made more rapid progress 
simple necessities of the than other nations in the 
next utilization of science, power, 

i When we speak of the transportation, machinery, 

t lower Mississippi basin we and the rapid exchange of 

+d mean roughly the area be- ideas. The United States, 

= ginning just south of Cape with less than 6 per cent of 
ng Virardeau on the Mississippi the world’s population, now 
te River and extending to its produces 40 per cent of the 

mouth, including parts of world’s goods. No longer 

. the states of Illinois, Mis- is there need for local self- 

d cou Tennessee, Arkansas, sufficiency. 

ty “Mississippi, and Louisiana, Nowadays every citizen 

| ut more especially the of the United States has the 

* three last named. It is my equivalent of more than 





“xpectation that within the sixty slaves through the use 
lecades this area Larcr Bauxtre PLANT AS VIEWED FROM THE Arr, Bauxite, ARK. Of coal, petroleum, natural 
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gas, and falling water, and their distribution by means 
of electricity, and thus he has increased his productive 
capacity more than a hundredfold. Asa result of this 
advantage the worker of today receives more pay for a 
six-hour day than his predecessor in Revolutionary times 





SreaM-E._ectric GENERATING STATION AT STERLINGTON, LA. 
On the Ouachita River; Uses Natural Gas 


did for fourteen hours of toil. Under normal conditions 
the workers in mills and factories enjoy more luxuries 
in food and recreation than did the wealthiest classes 
before the industrial era. The cause of these changes 
involves many different items, such as the utilization 
of power; the increased mechanization it has induced; 
the distribution of natural resources; the application of 
industrial processes to farming; the effect of climatic 
conditions; the perfection of means of transportation; 
and the gradual changes in the social order which are 
now going on in this country. 

Notwithstanding the recent depression, this is an age 
of optimism—in striking contrast to the pessimism of the 
past when it was believed that the bulk of the population 
was predestined to inescapable poverty. The South 
has already led in the recent recovery from world depres- 
sion, and its future outlook is particularly favorable. 


HISTORY GIVES THE BACKGROUND 


To understand the present situation in the South one 
will do well to review briefly the industrial progress of 
the United States as a whole. Its industrial development 
really dates from the close of the second war with Eng- 
land, since prior to that time most of our manufactured 
products were brought over from the mother country. 
But following that war, and protected by the Embargo 
Act of 1807 and the Non-Intercourse Act of 1809, the 
available capital of this country began to be diverted 
from shipping to manufacturing plants to turn out the 
articles necessary for the comfort and prosperity of our 
people. 

Of these manufacturing plants the cotton mills were 
developed first, largely in the New England states on 
account of the availability of water power and the abund- 
ance of labor, and the fact that these states were not 
nearly so well suited to agricultural pursuits as were 
their more southern sisters. Thus, the area of industrial 
development in this country became centered in the 
northern states and there was very little manufacturing 
in the South. With the dawn of steam in 1815 and the 
recognition by European capitalists of the independence 
of the Colonies, the factory system of this country was 
first firmly established. The cotton, wool, and iron 
industries had grown to healthy proportions by 1830, but 
not until some time thereafter did the railroads begin to 
open gateways to industrial development for the agricul- 
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tural and raw products from the West and South to the 
established area of the North and East. 

When transportation made possible the exchanve of 
agricultural products for manufactured goods on a wider 
scale, the economic life of the country was changed. New 
England continued its industrial pursuits; Pennsy]vanig 
turned to coal mining; and the South to the production 
of cotton. Credit from abroad and gold from California 
provided the capital for the growth of manufactures. 
this was not interrupted until the Civil War, which ep. 
gaged the efforts of a large part of the population. 

Between 1830 and 1860 there also occurred in this 
country the greatest agricultural expansion the world 
has ever experienced. After the Civil War, the absence 
of internal political barriers to trade extended domestic 
markets over the three million square miles of the con- 
tinental United States, and each section of the country 
began to engage in activities for which it was best suited, 
exchanging its surplus for needed goods from other sec- 
tions. Between 1860 and 1910 the United States became 
one of the leading nations in manufacturing. 

The end of the nineteenth century found this country 
fairly well divided along industrial lines. First there 
was the North and East, which had practically a mo- 
nopoly on industrial development, with manufacturing 
plants located in the densely populated sections of New 
England, New York, and Pennsylvania. Then there was 
the vast western territory where manufacturing was 
beginning to take hold in some of the large centers, such 
as Cleveland, Detroit, and Chicago. And finally there 
was the South, which was largely agricultural and which 
provided the raw materials to keep the mills of New 
England running, to furnish the material for the furniture 
and automobile factories of Detroit and Grand Rapids, 
and bauxite to supply raw material for the aluminum 
plants of Niagara Falls, Massena, and East St. Louis. 

In 1879, however, there came onto the stage a new 
invention, which was to cause a decentralization of 
industry and mean much to this country, but especially 
to the southland. I refer to the discovery of electric 
lighting and the use of electric power developed by 





TextTILe PLANts Have Movep TO THE SOUTH 
Interior of Mill at Malvern, Ark. 


Thomas A. Edison. Although the development of elec 
tric service was fairly rapid for the more congested areas 
from 1882 to 1900, it was not until after 1900 that the 
transmission of power over long distances began ‘0 play 
its part in the economic life of this country, and 't ¥* 
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| 1910 that transmission lines of any length—by 
the mean more than 15 or 20 miles—made their 
ope. ance here. The 100,000 miles of high-voltage 
the United States at present is a measure of 
lency toward the decentralization of industry, 
rapidly changing our economic life. 


NDITIONS FAVOR THE LOWER MISSISSIPPI VALLEY 


With power now almost universally available and 
ransportation radically improved, the slum conditions 
ted with factories will gradually disappear and 
difficulties can be solved with improved living 
ditions. The lower Mississippi basin offers to industry 
new set of factors which will govern the location of 
With these the engineer 


. 


mat} manufacturing plants. 
ould be familiar. 

“AS Y previously defined, the states of Arkansas, Louisi- 
una, ond Mississippi largely comprise the lower Missis- 
sippi basin. In total area they represent nearly 150,000 

| miles, or one-twentieth of the United States; in them 
live nearly 6,000,000 people, or one- twentieth of the 
population of the country. So, from the standpoint of 
popul: ition density they represent the average for this 
country. The proportion of negroes is higher than in 
ther sections but nearly all the white population is 
native born. For industrial development this indicates 
one large reservoir of cheap labor and another capable 
of highly skilled work. 

From a marketing standpoint, it is interesting to 
note that within 500 miles of Hot Springs, Ark., live over 
30,000,000 people, or nearly one-quarter of the entire 
population of the United States, and with modern trans- 
portation this means only overnight travel. Gulf ports 
are strategically located for trade with South America. 

rhe climate is classified as humid subtropical, with 
short mild winters and long growing seasons, particularly 
adapted for cotton and pine. Cotton is grown only where 
the frostless season is more than 200 days and where the 
average summer temperature does not fall below 77 F. 
rhe South produces over half the world’s cotton, and 
these three states produce a fourth of the United States’ 
crop. Although other countries have increased their 











HyprRo-E_ectric STATION, NEAR Hot Sprincs, ARK. 


Production in the last twenty years, there is no other 
‘ta in tic world as large as the cotton belt of the South 
vier n can be produced without the expenses 
“cident () irrigation. The continued supremacy of this 
Or vever, depends upon labor costs comparable 
ther countries, or upon the development of 
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mechanical pickers. The development of cheap power 
in the South and the labor difficulties in the East have 
brought the textile mills nearer to the source of production, 
so that now more than 65 per cent of the cotton spindles 
of the United States are south of the Mason and Dixon 





PULP AND Paper MILL at Bastrop, La. 
This Is a Growing Industry 


line. Many of these plants are located in the lower 
Mississippi River basin. 


STILL PROGRESSING IN COTTON UTILIZATION 


Even yet cotton is transported to other sections for 
manufacture into goods consumed locally. In the last 
five years nine garment factories have moved to Missis- 
sippi and now employ over 3,000 women and girls. 

Science is rapidly developing new uses for cotton and 
other agricultural products. Cottonseed, which was 
once considered a waste product, has been converted 
into a $200,000,000 crop; and cotton linters, another 
“farm waste,” is now a base material in the manufacture 
of rayon and the coated fabrics that go into handbags, 
wall coverings, and automobile upholstery. Billiard and 
golf balls, hairbrushes, combs, electric insulators, photo- 
graphic films, the unseen binder in safety glass, all 
contribute their tithe to the cotton farmer, and are 
indicative of some of the new industries that may develop 
further in this area. 

More than 10 per cent of the cotton crop now is sold to 
factories for over a hundred different uses, ranging from 
the glycerines used in explosives to the carbon dioxide 
used in making ‘dry ice.’’ The wallboard industry, 
which is revolutionizing building practices, is based upon 
chemical conversion of farm by-products that only a 
decade ago were considered worthless. The use of cotton 
in road-building may develop a market for over two mil- 
lion bales. Science may also find means for eliminating 
the 6'/, billion dollars lost annually in agricultural areas 
as.a result of insects, weeds, and plant diseases. Even- 
tually fuel may also be derived from annual crops. 

Unsurpassed in fertility, our soils are capable of pro 
ducing a wide variety of crops and of supporting a 
much greater population. With flood control now 
becoming a reality, there is likely to be a tremendous 
expansion in agriculture in the Valley. The farm prod- 
ucts of Arkansas, Louisiana, and Mississippi are now 
valued at $422,000,000 annually, and this amount will, 
I prophecy, be more than matched by the industrial de- 
velopment of this area within the next two decades. 


PINE PRODUCTION SPURS INDUSTRY 


In the lower Mississipi basin, pine trees grow more 
rapidly than in any other section of the country, and 
here are found the only remaining large stands of virgin 
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MODERN PLANT OF PLEASING APPEARANCE, AT JACKSON, MIss., 
MANUFACTURES LUMBER AND OFFICE FIXTURES 


hardwoods. New uses for the cut-over pine lands of 
the South have been found in the manufacture of paper. 
These lands are capable of supplying all our paper re- 
quirements, but at present their use is confined largely 
to the manufacture of wrapping paper, commonly known 
as kraft paper. In spite of the recent depression, the 
consumption of such paper has increased over 50 per 
cent in the last five years, and the importance of paper 
in industry is constantly growing. 

In Arkansas, Louisiana, and Mississippi, there are 
now paper mills with a total capacity of over 2,700 tons 
per day, representing an investment of over $100,000,000. 
Another is being constructed at Crossett, Ark. Because 
of climatic conditions and the availability of low-priced 
power in this area, the production cost of kraft paper is 
much lower in these three states than anywhere else in 
the country. Further, it is my prediction that during 
the next twenty years we will see the paper industry of 
this country largely located in the southern pine belt, 
manufacturing not only kraft paper but newsprint as 
well. Instead of some 2,700 tons per day in this area, 
more than ten times that much will be manufactured, 
and this industry alone will grow in the next few years 
to an investment of over one billion dollars. 

Much of the hardwood lumber that is now shipped to 
other states will be made into furniture as markets de- 
velop. This industry, which once was concentrated in 
the Lake states, has shifted to the Southeast and appears 
likely to spread westward into the Mississippi Valley. 

Recent revival of the building industry is reflected in 
the increased activities of sawmills. At Bogalusa, La., 
is the largest sawmill in the United States. The lumber 
industry accounts for a large part of the $466,000,000 
annual value of products manufactured in Arkansas, 
Louisiana, and Mississippi. 

At Laurel, Miss., is established a new kind of lumber- 
producing plant which bids fair to revive the days of the 


The Future of the Railroads in the Southwest 


By L. W. Batpwin 


Member AMErIcaN Society or Crvit ENGINEERS 
Presipent, Missouri Pactric Lines, Sr. Louts, Mo. 


Mississippi Valley and the great Southwest is es- 

pecially difficult today. For half a century it has 
been fairly easy to anticipate future development for any 
reasonable period, with the possible exception of the pres- 
ent. No one, no matter how well informed or how 
far-seeing, could have foreseen the length and depth of this 
depression. 


histssisinpi va the future of the railroads in the 
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vast virgin forest of the South. In this plant cut-ovyer fat 
pine and some of the more common hardwoods are co 
made into pulp by a special process, and the fibers are Bt 
subjected to heat and pressure so that a board is many. to 
factured of any desired size or length, which in many th: 
characteristics is superior to lumber cut from virgin th 
timber. This industry undoubtedly will grow, and much Re 
of our future building supplies will be so produced and M: 
will be shipped, cut to measure, from this area. Gu 
OIL, TOO, IS A POTENT FACTOR = 
The discovery of oil and gas in recent years has oct 
materially changed the economic outlook of the lower rod 
Mississippi basin, and has brought the value of its mineral 
products to over $70,000,000 annually. Natural gas has 
been found in such quantities that it is valued at less 
than 3'/, cents per thousand cu ft at the well, while in fut 
Illinois it is worth 8 cents, in Ohio, 17 cents, and in is! 
Pennsylvania, 22 cents. Not only has this cheap fuel wo: 
attracted many industries but it has made possible the wo! 
production of power at low rates. Oil has replaced coal we: 
in many industries, but Arkansas still produces both gre 
anthracite and bituminous coal in large quantities for duc 
domestic heating in the northern states. Other valuable the 
mineral resources include bauxite, of which over 90 per 60 
cent of the domestic supply comes from Arkansas: hal 
sulfur, from the Louisiana coast; salt, from domes in duc 
Louisiana; and bentonite, which has led to recent elec 
developments in Mississippi. Large chemical plants of ¢ 
have recently been erected at Baton Rouge and Lake hall 
Charles in Louisiana. At Magnet Cove, Ark., only a of 
few miles from Hot Springs, are found more different con 
minerals than at any other spot in the world, and thir 
Arkansas boasts the only diamond mine in North use: 
America. Titanium and cinnabar ores are being de- hig! 
veloped, and there is an indication of a revival in the for: 
lead and zinc fields of Arkansas. nati 
Oil refining has developed into an industry that em- nee 
ploys thousands. The mid-continent field is by far the a 
largest and most important oil-producing area in the 1s re 
world. From it comes the bulk of the oil in this country, that 
which is valued at over five billion dollars annually. It dest 
has played a large part in contributing to the industrial a fe 
development of the country. New wells are being Is Vi 
brought in almost daily, which together with proven cons 
reserves, will continue to preserve the importance of railt 
this tremendous reservoir of energy. U 
With the increasing importance of power, the advan- othe 
tages of soil and of climate, the proximity of so many port 
raw materials, and of rapidly increasing markets, the in- affe 
dustrial development of the lower Mississippi basin stands whic 
on the threshhold of a new area of living. SEC 


Until recently transportation meant only railroads © 
this country. In the last fifteen years it also has come t 
mean highways, pipe lines, waterways, and airways. 
And vastly more important than most persons realize, " 
also means private conveyances—principally privately 
owned and operated automobiles. 

American railroads are popularly believed to be 0 the 
doldrums. In a measure this is a result of the difficulties 
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h they have become involved—largely through no 
their own—and partly as a result of changing 
ns which they are not in a position to overcome. 


But :ilroads still are, and for many years will continue 
to | he ‘““‘backbone”’ of the transportation structure in 
this .ountry. Undoubtedly the territory bounded on 
the cast by the Mississippi River, on the west by the 


’ Mountains, on the north by the 
Missouri River, and on the south by the 
if of Mexico and the Rio Grande, is 
iestined to be the scene of great develop- 


noe Believing that this is certain to 
occur, the study of the future of our rail- 


roads is somewhat simplified. 
PINAL OUTCOME NOT IN QUESTION 


No one need worry about the ultimate 
future of America. Our standard of living 
isno myth. With only 7 per cent of the 
world’s populatien and 6 per cent of the 
world's area, America owns about half the 
wealth of the world; has a purchasing power 
greater than all Europe combined; pro- 
duces almost half the foods—and consumes 
the major part of what is produced; mines 
60 per cent of the minerals; owns and uses 
half of the communication facilities; pro- 
duces and consumes half of the output of 
electricity; owns and operates 40 per cent 
of all the railroads; imports and consumes 
half of the coffee, tin, and rubber, one-fourth 
of the sugar, and three-fourths of the silk; 
consumes one-third of all the coal and two- 
thirds of all the oil; has constructed and 
uses daily more than 600,000 miles of hard-surfaced 
highways; and spends annually four billions of dollars 
for education (more than all the rest of the world). Any 
nation that can boast of such accomplishments does not 
need to defend its standard of living. 

So if it is admitted that the ultimate future of America 
is reasonably “‘safe,’’ at least for a few generations, and 
that the Mississippi Valley and the great Southwest are 
destined to be the theater of a great development within 
afew years; and if it is agreed that our standard of living 
is very real and very worth while, we can proceed to a 
consideration of some of the major difficulties of our 
railroads 

Our first major problem for both the railroads and 
other forms of transportation is the depression. Im- 
portant as it is at the moment, and profoundly as it 
affects all forms of transportation, it is a transient phase, 
which is certain to pass. We have had 34 depressions 
since the United States of America became a nation. 
We have recovered from them all except the present 
and we will eventually recover from that. All had the 
same a and all the same cures. This one will end as 
they did 

This country can solve any problem except possibly 
one classified as economic and political. Our economic 
troubles are eventually cured by natural laws and our 
pr litical difficulties are usually overcome when our mis- 
takes arouse the passions and the prejudices and the 
emotions of the American people. 

We never have been able to balance production and 
“onsumption satisfactorily. I doubt if we shall for many 
senerations. When surpluses begin to pile up, we do 
ry stop producing until they are so huge that they finally 
lall of their own weight and crush us under a ‘“‘depres- 
sion. hen surpluses are exhausted, we do not im- 
mediately and intelligently balance production; we delay 
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until acute shortages and necessity force us to action. 
By that time, shortages have caused rising demands 
and prices and once more we engage in an era of over- 
production. 

But through it all, we have forged steadily ahead. 
We need remember only two generations back—-when 
we were without electric lights, telephones, and running 
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CONSTRUCTING A RAILROAD BRIDGE ACROSS THE MERAMEC RIVER 


NEAR JEDBURG, Mo. 


water, as well as automobiles, motion pictures, radios, 
airplanes, and other ‘‘modern advantages” too numerous 
to mention—in order to realize that at the depth of our 
present depression many of those who suffered most 
were ‘‘better off’’ than their grandparents were at the 
height of the biggest boom of half a century ago. 

Any nation such as ours, which within a short quarter 
of a century develops five new infant industries from 
swaddling clothes—the experimental state—to a point 
where they provide gainful employment and sustenance 
for approximately 30 millions of our population, cannot 
become static at this or any stage in its development. 
The five new giants I refer to are the automotive, the 
motion-picture, the radio, the chemical, and the airplane 
industries. None of these had reached what might be 
called a ‘‘stage of development” 25 years ago, and some 
of them, especially the radio, the airplane, and the 
chemical industries have not yet reached their limits. 
So, important as it is, the present depression is a passing 
phase when we consider the future of railroads and 
transportation. 


FAIR REGULATION IMPERATIVE 


Summarizing the next major problem—competition 
of various kinds—we can state that, whereas the rail 
roads enjoyed a virtual monopoly of transportation less 
than half a century ago, they are today only the ‘‘back- 
bone” of the structure; and they are confronted now 
with perhaps more widespread competition than is any 
other business in the nation. Not only are there high- 
ways, waterways, pipe lines, and airways, in addition to 
railroads, but the railroads themselves are pretty 
thoroughly regulated while the competition is, even now, 
almost wholly controlled. 

Meantime we have a large surplus of transportation. 
It has been estimated that the quantity available is at 
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least five times what can be wholly utilized or economi- 
cally justified. ; 

“Competition is the life of trade,’’ and I would not 
like to see the day when the competitive urge is removed, 
in transportation or any other line of endeavor. But all 
transportation should be uniformly and fairly regulated, 
and its use adequately coordinated. 

It might be argued that the ideal economic program 
could be built on a government monoply of transporta- 
tion with all parts fitted together. Then each would 


”” 
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keep its proper place and each would provide that quota 
of the transportation service which it is best fitted to 
give, and would offer it to the public at a fair price. 
However, in the history of civilization, man has not yet 
been able to devise a governmental or bureaucratic 
system of operating an industry such as transportation 
which is as economical or efficient as individual initiative 
and private ownership. 
RESTRICTIONS SHOULD BE EQUALIZED 


Another major problem is lack of regulation as applied 
to other forms of transportation. It is not my purpose 
here to argue the merits or demerits of railroad regulation. 
There was real reason and need for it even if, at times, 
it may be said to have been carried to extremes and to 
have been burdensome to the railroads and to the public. 
Such regulation was not necessarily fatal so long as 
the railroads enjoyed a virtual monopoly of transportation. 

It is essential that eventually, and as quickly as 
consistent with careful consideration, a fairly equitable 
and comparable regulation should be applied to all 
forms of transportation. Until that is done we will 
continue to have chaotic conditions in transportation. 

If railroads are to be required to maintain fixed routes 
and service, then their competitors also should be re- 
quired to do likewise. Similarly they should be required 
to maintain service; to accept any and all traffic offered, 
regardless of whether profitable; to maintain high wages, 
based on limited hours of service; to publish and adhere 
to standard rates and charges, and be punished for dis- 
criminations such as special rates and rebates under any 
guise; to be subject to regulation and accounting prac- 
tices under rigid, legal rules; to obtain certificates of 
convenience and necessity before they can extend their 
routes or service; to be denied the privilege of abandon- 
ing lines and service without approval of public authori- 
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ties; to secure approval by public authorities on financia) 
matters; and to have imposed on them an equal shar 
of the cost of government. 

If and when these things are done and all forms oj 
transportation are fairly and reasonably regulated, they 
each kind will eventually seek and find its proper place 
in the completed picture. Until that time comes, those 
elements of transportation which are regulated yij 
suffer while others are able to profit at their expense. 


SHOULD THE GOVERNMENT COMPETE? 


A fourth major problem is that of the government 
engaging in the transportation business. Throughout 
history, especially in America, every such attempt has 
been unsatisfactory and has been made at great cost 
to the taxpayer. The government-owned and operated 
inland-waterways service enjoys a free right of way 
without any charge for ownership, maintenance, or taxes 
It is not taxed like other forms of transportation, and 
in addition it enjoys countless benefits and privileges 
such as free terminals or the use of terminals at less than 
cost. It is not only permitted, but virtually compelled, 
to fix lower freight rates than the railroads charge: jp 
addition, it has been permitted to make such rates as jt 
saw fit, and to do this without the limitations imposed 
on the railroads. 

These barge lines have not been required to pay in. 
terest on federal capital investment, and they have 
enjoyed the assistance of other governmental agencies, 
including free postal service. But in spite of all these 
advantages heaped upon them by the government, they 
have not been a success judged by any of the yardsticks 
we would use in measuring other kinds of transportation 

It has been proved with government figures that, 
while federal waterway transportation is sold for less 
than railway transportation, it actually costs more t 
produce, and that for every 40 cents charged the shipper, 
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the taxpayers of the nation have been required to com 
tribute approximately 60 cents more to carry the loac. 


MAXIMUM SERVICE AT LOWEST RATES 


The final major problem is lack of coordination 1 out 
transportation planning. Until the railroads became * 
demonstrated success, the spread of population and the 
development of the country were limited largely ‘ 
natural avenues of transportation, such as riverways * 
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- blic turnpikes, and some canals. With the ex- 
of the railroads, vast areas of virgin territory 
pened up to settlement and development, with 
ult that our frontiers were pushed back and 
disappeared, all in a period of less than half a 


4. other forms of transportation developed, they were 
lowed to grow without much regard for economic 
necessity. They did not have to gamble on the future 
evelopment of the territory they served. Rather, they 
ved the lines of least resistance, and, especially in 
t se of highways and more recently in the case of 
irways, they have been laid out to serve those popula- 
tion and business centers which had previously grown 
up and been developed as a result of railroad transporta- 
ion. This has had the dual effect of skimming off the 
cream of the traffic and of developing a large surplus of 
transportation. 

If we had coordinated planning in the laying out of a 
transportation system, the American people would have 
all the transportation they could use at the lowest 
rates, under economical and efficient private ownership, 
operation, and management. America is entitled to 
the best that can be provided at the lowest rates that can 
be justified; but it is unfair to permit or encourage 
special privileges to one form of transportation at the 
expense of others for the purpose of undercutting rate 
lev els. 

Railroad transportation, which enables the production 
of perishables in California and their distribution and 
sale on the eastern seaboard; which makes possible 
the production of raw materials and their shipment 
thousands of miles for manufacture into finished articles, 
and permits their redistribution over thousands of miles, 
even back to the place of production—this is the greatest 
boon that has been contributed to the nation’s industries. 
No business has done better in its magnificent record of 
achievement, efficiency, and economy, than the railroads 
of the United States. 


PROSPECTS OF THE RAILROADS STILL FAVORABLE 


rhe future of our railroads will depend upon the final 
solution of all these problems. As the depression passes, 
and as other forms of transportation are fairly and 
reasonably regulated, the difficulties of the railroads will 
diminish and they will have fairer competitive conditions 
to meet, which should stimulate the development of the 
highest standards of transportation service for the 
American people at the lowest rates that can be justified. 
Incidentally, our rates today are the lowest in the world 
and our service unquestionably is the best and most 
dependable. 

hroughout the last five trying years, the record of the 


uot profess to have the qualifications of an engi- 
_ But as a layman I have become interested in 
flood problems both of my own immediate sec- 
the valley of the Arkansas River—and of the 
\ississippi Valley. The following observations 
‘he economic aspects of these problems as I view 


time of the Louisiana Purchase we have en- 
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railroads has been eloquent. They have struggled 
courageously to maintain and improve their service, to 
maintain and increase employment, and to maintain 
and improve their physical properties. 

Forecasting the future of the railroads of the Missis- 
sippi Valley and the great Southwest would be a com- 
paratively simple matter if we definitely knew the 
answers to the problems enumerated. While possibly 
the future is not as bright and rosy-hued as it seemed 
some years ago, still the prospect is one to be contem- 
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Scene ALONG THE RIGHT OF Way BETWEEN JEDBURG 
AND EUREKA, IN MISSOURI 


plated cheerfully and optimistically. Traffic require- 
ments, both freight and passenger, in this area will 
continue to grow, and all the needs of business will be 
adequately and promptly met by the railroads. 
Presumably air transportation, both passenger and 
express, will grow, and also highway, waterway, and pipe- 
line transportation. I hope and believe that all forms 
will be regulated on a parity, and stabilized; that 
wasteful and destructive competition will be controlled 
if not abolished; and that each form will eventually fit 
into its proper place in the whole transportation scheme. 
Then the public can obtain the kind of transportation 
it wants and needs at a cost commensurate with the 
service performed. The future of the railroads in the 
Mississippi Valley and the Southwest can then be con- 
templated with satisfaction and confidence. They should 
continue to furnish the backbone of our transportation 
system. They should be our most valuable taxpayers, 
our largest employers of labor, and huge customers for 
coal, oil, lumber, iron, and steel. And they should con- 
tinue to carry the banner of progress and development. 


Have Mississippi Floods Been Conquered? 


By Grover T. Owens 
PresIDENT, LitrLE Rock CHAMBER OF Commerce, LitTTLe Rock, Ark. 


deavored to control the waters of the Mississippi. A 
more appropriate word would be ‘‘confine.’’ The idea 
has been to confine the waters within the banks of the 
stream and let them rush to the Gulf as quickly as 
possible. Where the banks are so low as to permit the 
water to flood adjacent territory, levees have been 
constructed, and this confinement in turn has made 
necessary the construction of still higher levees. 
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The present project, adopted by the Flood Control how the floods may be prevented, in part, by the estab. 
Act of 1928, provides for a comprehensive plan of protec- lishment of a reservoir system in the drainage basing of 
tion from Cape Girardeau, Mo., to the Gulf, a distance the tributaries. It is estimated that the construction of 
of 600 miles, by strengthening the levees that existed in. these reservoirs will cost in the neighborhood of 
1928 and by providing relief outlets at certain points for $1,126,000,000, of which $550,000,000 represents the cost 
flood waters in excess of the capacity of the leveed of flowage, railroad, highway, and other damages. 
channel. This project is well advanced toward comple- This task is enormous, but the expenditure of a billion 
tion. Levees between Cape Girardeau and the mouth dollars to protect persons and property in the lower 
of the Arkansas River have been repaired, and in some Mississippi Valley is to my mind fully warranted by the 
places set farther back from the banks, and new levees _ benefits to be derived both locally on the streams that 
have been constructed. The Bonnet Carré spillway, send their waters into the Mississippi, and in the Valley 
completed several years ago, provides additional protec- _ itself. 
tion for New Orleans, and a floodway has been prepared There have been seven major floods in the lower 
to relieve the main channel of part of its flow in the Mississippi Valley in the past thirty-five years. (jf 
vicinity of Cairo, Ill. In addition, Congress now has _ these, the flood of 1927 was the maximum. Consideri 
under consideration another floodway, known as the both the direct damage to persons and property, and the 
Boeuf, which would divert flood water from the Missis- enormous loss of fertile soil through erosion, the preven- 
sippi near Arkansas City, Ark., and carry it into the tion of a recurrence of the 1927 flood would in itself, it 
Atchafalaya and thence to the Gulf. The total esti- seems to me, fully warrant the expenditure. But in the 
mated cost of the Boeuf floodway is $313,000,000. lower Valley, along the Arkansas River and other 

Public interest does not permit of treating this sub- streams, there are annual overflows that would also be 
ject solely as a problem of the lower Mississippi Valley, prevented. 
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for there is a community of interest throughout the : 
entire Mississippi drainage area. And this area is the TES BENEFITS OF A RESERVGRR Glee d 
storehouse of the nation. It produced 70 per cent of the “The benefits from further flood control of the Missis- . 
country’s agricultural products, 50 per cent of its  sippi River which may be attained by reservoirs in the 
manufactured products, and 60 per cent of‘its exportable tributary basins,” says the document, “‘lie in the possi- : 
surplus. It contains 98 per cent of our iron ore deposits, bility of eliminating recourse to floodways for the escape . 
82 per cent of our coal, and over 70 per cent of our of excess flood waters or in reducing the frequency with P 
petroleum stores. Let us look at the problem of Missis- which the floodways must be used; in affording greater : 
sippi flood control, therefore, as one that is national in safety to the main river levees by reducing the heights ; 
scope. to which flood waters rise against them; and in reducing 
/ the area flooded by backwater through the opening left 
FLOOD PREVENTION BETTER THAN FLOOD CONTROL for the outflow of tributary streams.” 

I think the only safe and sound solution must be based Of course, the general plan provides for reservoirs on 
on prevention rather than control. We must find a way practically all the tributaries. But of the more than 150 
to keep the water in the lower valley from reaching flood reservoirs in the comprehensive plan, the 26 on the 
stages, rather than accept a great volume of water as Arkansas and White rivers would be, it is said, the 
inevitable and then attempt to harness it so that it will most effective in controlling the floods on the main stem 
stay within artificial embankments. Prevention is a of the Mississippi. My information is that had they 
permanent method; control obviously will require con- been constructed and in use during the 1927 flood they 
tinual construction in all the years to come. would have caused a reduction in the flood crest of the 

Flood heights are apparently increasing from year to Mississippi at and below Arkansas City of 5.38 ft. In 
year. It seems to me that this must be due tothe removal addition they would minimize damages from local Ar- 
of the timber and the lack of reforestation to conserve kansas and White River floods, which amount to about 
the soil and delay the movement of the water or retain $6,000,000 annually. The cost of these 26 reservoirs is 
it in the rainfall area. I am informed that during the estimated to be $126,000,000, and seems to me to be 
past twenty-five years the ground-water level has dropped entirely warranted. 
over 20 ft in the territory between the Missouri River The report of the Corps of Engineers takes into con- 
and the Canadian border. As the rainfall, measured sideration the possibility of coordinating flood control 
by average years, has been more or less the same through- and water power development. My opinion is that this ¢ 
out this period, it seems plain to me that we have taken coordination may be perfected in such manner as to re- a 
from the watershed the ‘‘prevention’” that was formerly tain as nearly as possible the maximum prevention of “ 
supplied by nature and have substituted nothing in its floods and the conservation as nearly as possible, of the . 
place. actual and potential power development resources of ‘ 

What we should do, I submit, is to retain the rainfall all the streams. i it 
as nearly as possible in the area in which it falls, make Attention should also be given to the prevention ol ‘ 
use of it in that area while it is there, and during periods soil erosion. The White River alone, for example, b 
of heavy rainfall permit the excess to enter the great carries into the Mississippi each year 3,000,000 tons of n 
Mississippi gradually in such quantities as to prevent the best soil in the lower Valley. It is not difficult to a 
floods in the lower basin. In the latter area, then, only visualize the enormous loss caused by similar action L 
a very nominal bank protection should be necessary. over the entire Valley. It seems to me also that a great n 

I have read with a great deal of interest House Docu- deal of this sediment must be deposited in the bed of the a 


ment No. 259, 74th Congress, Ist Session, titled “Com- Mississippi and under the present plan must cause addi- 
prehensive Report on Reservoirs in Mississippi River tional expense for higher levees. 

Basin."’ This report is in the nature of a recommenda- There are several flood-control bills before Congress 
tion from the Chief of Engineers, U.S. Army, the Board at the present time. House Bill No. 8455 is a measure 
of Engineers for Rivers and Harbors, and the Mississippi authorizing the construction of a great many of these 
River Commission to Congress, pursuant to Section 10 reservoirs. It does not appropriate funds but is one step 
of the Flood Control Act of 1928. Its purpose is to show toward recognizing the necessity for prevention rather 
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-ontrol. There are also some measures, such as 
e Bill No. 3531, which provide for floodway relief. 
ys there is need for floodway relief at various points, 
jition to the reservoirs. But if the latter will pre- 
the water from reaching the lower basin in such 
ities as to flood its alluvial soil, then it would seem 
t a sacrilege to take water from the Mississippi 
rmit it to flow over virgin soil, thereby removing 
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that soil from agriculture or any other development. 

There is no problem facing our nation which is of 
greater importance than flood prevention. I have not 
confined my remarks to the lower Mississippi, for I feel 
we should remove the cause, which lies outside that 
region, rather than control the disease, and at the 
same time make every possible economic use of the 
waters that cause our troubles. 


Oil and Gas Resources of the Mid-South 


By T. H. Barton 


PresiIpENT, Lion Ort Rerintinc Company, Ext Dorapo, Ark. 


cat oil well was completed at Titusville, Pa., by 

Col. E. L. Drake. After months of effort, this 
optimist had at last been rewarded by a well from which 
crude oil could be obtained. 

At that time even the coal-oil lamp was a “modern 
discovery’’ that was still to be perfected—one of the 
main objects of Colonel Drake’s effort had been to secure 
mineral oil for medicinal use. Yet within a little more 
than three-score years the security of nations, the 
movement of the wheels of industry, and even social 
pleasures have become so dependent upon crude oil 
and its products that it is difficult to conceive of existence 
without it. 


()' LY a little more than 75 years ago the first wild- 





A Mopern Ort REFINERY AT EL Dorapo, ARK. 
This Plant Has a Capacity of 13,000 Bbl per Day 


It is fortunate for us of the Mid-South that the 
greatest of all the world’s known oil and gas resources 
occurs here. Today 65 per cent of the nation’s supply 
of crude oil comes from Oklahoma, Texas, Arkansas, 
and Louisiana, and if the existing wells of these four states 
were operated at capacity they could supply the nation 
its entire daily requirements of 2,800,000 bbl of crude 
oil. The known reserves of oil in the ground total 
billions of barrels. Our gas deposits, available through 
networks of pipe lines extending to Monterey, Mexico, 
on the southwest, Atlanta, Ga., on the east, and St. 
Louis, Mo., on the north, serve all the large cities and 
most of the small communities in the South. Yet many 
ol these gas deposits are today being drawn upon but 
ightly, or are even idle, because of the present abundance 
ol the supply. 

Vutstanding, of course, among the oil fields of the 
Mid-South is the great east Texas area, chiefly in Rusk 
and Gregg counties. Here 130,000 acres of oil-bearing 
and is estimated to contain 2'/, billion barrels of re- 
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coverable crude oil. The oil is of high gravity and 
cheaply obtained, and available by pipe line to the large 
refining centers in Arkansas, Louisiana, and south 
Texas. The new Rodessa field, in northwest Louisiana 
and adjacent Texas and Arkansas, is in its infancy now, 
but is already capable of at least a 200,000-bbl per day 
production. This pool probably extends for thirty miles 
and in time will become one of the outstanding oil fields 
of the country. Rodessa oil, however, lacks the quality 
of east Texas crude, and the Rodessa wells are drilled 
at a cost of $65,000 as against $15,000 for an east Texas 
well. Produced under present proration restrictions, 
such first-magnitude pools as those of Oklahoma City 
and Fitts in Oklahoma; Conroe, Van, Yates, and 
Hastings in Texas; and Iowa in southern Louisiana, 
will form for years to come the bulwark for a reliable 
supply of crude oil. These “‘limelight’’ pools, however, 
are supported by hundreds of older pools and smaller 
newer pools of less spectacular nature. 


OIL SUPPLY NOT INEXHAUSTIBLE 


I do not wish to convey the idea that there is a per- 
manent and inexhaustible supply of oil for the entire 
nation in the South. The best students of this subject 
are already warning us that we must continue to find 
new fields, that within the next 10 years our present 
known reserves will be taxed to supply the nation’s ever- 
increasing demand, and that within 25 years, unless many 
new and important discoveries are made, we may find our- 
selves in peril from an entirely inadequate supply of oil. 

I suggest that if such a time should come, the territory 
in which the greatest fields occur should be first served 
and this should act as an industrial stimulus to the Mid- 
South. With nearly all industry so dependent upon a 
reliable supply of cheap fuel and cheap transportation, 
our territory is clearly a favored one. 

At present the large gas fields of the South lie chiefly in 
Texas and Louisiana. The older fields—such as Monroe, 
Richland, and Bethany, in northeast Louisiana—are 
well on the road to depletion, but such new pools as 
Simmsboro, Driscoll, Sligo, Rodessa, and Sugar Creek 
in north Louisiana offer substantial replacement, and in 
east Texas, Cayuga, Long Lake, and Buffalo will furnish 
billions of cubic feet of gas. In south Louisiana and 
south Texas, gas fields almost too numerous to mention 
are at present drawn upon but lightly. In Arkansas 
the great Arkansas Valley hill country has been barely 
scratched for gas, and at Jackson, Miss., an important 
field supplies the east end of the great gas system cover- 
ing the South. With proper conservation, a depletion 
of our gas reserves is little to be feared for many years, 
and it is confidently expected that many more new fields 
of both oil and gas will be discovered in the region. 
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The oil industry is not only important as a stimulus 
to and stabilizer of other industries; it is in itself per- 
haps the leading industry of the Mid-South. Today in 
the states of Oklahoma, Texas, Arkansas, and Louisiana, 
in excess of 1,800,000 bbl of crude oil are taken from the 
ground and pumped to refineries each day. Billions of 





ENOUGH Fvuet For A 6,000,000-Mi_e Trip 
This Spheroidal Tank, with a Capacity of 420,000 Gal, Is Specially 
Designed for the Storage of High-Vapor-Pressure Gasoline 


dollars have been invested in the business. Tens of 
thousands of men are employed and huge refineries oper- 
ate in each of the four states, especially along the Gulf 
coast. In the east Texas oil field alone, over 20,500 
wells have been drilled at an average cost of not less 
than $15,000 completed. Here is an expenditure of 
$307,500,000, and additional expenditures for pipe lines, 
tanks, and equipment in this field will easily bring the 
sum in excess of $400,000,000. 

Few people not actually engaged in the oil business 
realize what large numbers of people are employed in 
the fields and offices. In the El Dorado district of 
southern Arkansas not less than 4,500 people are em- 
ployed by the producing, pipe-line, and refining divisions 
of the industry. One of the largest companies operating 
almost exclusively in the states of Texas and Louisiana 
employs more than 12,000 people. These figures of course 
do not include the marketing end—-people are engaged 
in the sale of oil products in every hamlet and even along 
country roads. In Arkansas alone, there are approximately 
7,500 retail sales stations for gasoline. 


PROSPECTING FOR OIL ON A SCIENTIFIC BASIS 


I doubt that any other industry is more completely 
in the hands of the engineer or more dependent upon him 
than the oil industry. To start with, in the search for 
oil, the geological engineer and geophysical engineer 
have complete charge of the exploration. Up until about 
ten years ago, the search for oil was almost entirely in 
the hands of the geological engineer, but then came 
rumblings that such instruments as the seismograph, 
torsion balance, and magnetometer were being used in a 
helpful way in locating structural conditions favorable to 
the accumulation of oil and gas. 

In its early form, the seismograph recorded only the 
presence of hard rock thrust up into softer formations, 
and to get the required wave vibrations, large amounts 
of high explosives had to be discharged on the surface. 
But now, the seismograph engineer—or seismograph 
geophysicist as he is technically called—is able to map 
the contour of beds of hard rock lying at a distance of 
thousands of feet below the surface, and he needs only 
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two or three pounds of powder to do the work. In this 
manner many of the large oil fields that are now producing 
have been located. 

The torsion balance, an instrument recording the grayj- 
tational pull of the earth, indicates the presence of rocks 
of greater density and their proximity to the surface. Ip 
this manner the elevation of a hard, dense bed of lime. 
stone, for instance, can be determined at various points 
and the existing structural conditions favorable or yp. 
favorable to oil accumulation can be located. As an oij 
finder, however, the torsion balance has in general 
proved inferior to the seismograph and has to a very 
large extent given way to it. F 

The magnetometer, which records the magnetic pull 
of the rocks beneath, has been useful in locating igneous 
intrusions and, in some instances, structural conditions 
where rocks containing important quantities of magnetic 
minerals exist. The uses of this instrument, however. 
appear to be restricted, and it also is of secondary impor- 
tance compared to the seismograph. 

Today in southern Arkansas and northern Louisiana 
alone, 35 seismograph crews are operating, most of them 
integral parts of the organizations of the large companies 
or employed under contract by them. The effect of this 
work has been to hasten the discovery of oil pools to such 
an extent that within a few years the oil reserves of the 
country will be very largely known and controlled. 
The recent discovery of a new field just north of the 
original Smackover producing area is entirely due to 
seismograph work, and the two new gas fields in north 
Louisiana, at Simmsboro and Driscoll, owe their dis- 
covery entirely to the seismograph. Today a company 
requiring great oil reserves to maintain its very existence 
is entirely dependent upon the geophysical engineer, 
and without him would soon lose out in the race of com- 
petition. 


OTHER ENGINEERING CONTRIBUTIONS TO THE 
OIL INDUSTRY 


In pipe-line construction, the civil engineer is master 
of ceremonies for the most part, although the mechanical 
engineer enters in the building of pumping stations, and 
a new variety of engineering has been introduced in the 
matter of aerial surveys. Most large companies make a 
complete aerial survey of the entire pipe-line right of way 
to get a good picture of the topography of the country 
traversed. Similar surveys are also used extensively 
now by the geological engineer in exploration work, 
and there are consulting firms whose entire business is 
that of making aerial surveys for pipe-line rights of way 
and for geological exploration. 

The refining division, of course, has always been under 
the jurisdiction of the refining engineer—a highly special- 
ized technician. With the introduction of modern 
cracking plants, this end of the business has become ex- 
tremely complex, and without the highest type of eng! 
neering cannot be made profitable. 

The phase of the industry which has most recently 
fallen into the hands of the engineer is production. For 
a great many years, the drilling of oil wells and the 
pumping of oil from them after they stopped flowing was 
in the hands of the ordinary field workman, and for 
some reason was not recognized as coming under the 
jurisdiction of the trained engineer. I have seen men 0! 
no special competence entrusted with the drilling and 
operation of wells on which $50,000 to $100,000 was 
expended. Now, however, all large companies and :most 
of the smaller ones have their own engineering sta‘'s [cr 
supervising drilling and producing operations. vlany 
of the colleges have well-established courses in produc- 
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ngineering, but because of 
rather recent recognition of 





Civit ENGINEERING for Fuly 1976 435 


porosity and resistivity of forma- 
tions penetrated by the drill. In 


his 
ng need for such technicians, a well being drilled by the rotary 
ction engineers are still method it is now possible, before 
vi- setting the casing, and while the 
ks plied engineering has so im- hole is still filled with drilling 
In d the producing and drilling mud, to test the formations 
le- ment in the last ten years penetrated and determine the 
its in old-timer in the oil busi- presence of oil- or gas-bearing 
n- could scarcely recognize the formations and their porosity. 
oil rations today. For instance, It is a quick, practical method, 
‘al ; now possible to make a com- and is extensively used. Even the 
ry survey of the hole while it modern ‘“‘wildcatter’’ who has had 
; being drilled, from which a pic- the misfortune to get a dry hole, 
ill ure can be constructed showing would not abandon it without a 
us exactly all deviations from the test with this device to see whether 
ns rtical and their direction. It or not he had failed to take ad- 
ic ; now possible to drill with such vantage of a producing sand. 
T, curacy that a projected well, ; wa 
r say, 6,000 ft deep and with its oe a ar eeenere slatrinltae a Se 
cttom 1,000 ft to one side of the DUSTRIAL DEVELOPMENT OF SOUTH 
la starting point, can be put down I have digressed somewhat to 
m with full assurance that the emphasize the great opportunity 
ES bottom will be exactly at the for engineers in the oil business. 
Is specified point. Near Santa The oil resources of the Mid- 
h Rarbara, Calif., where wells are Sree. Derricks Have REPLACED THE TIMBER South and their effect upon future 
le put down in the ocean floor, four SrRUCTURES OF EARLIER Days development can be briefly 
wells are drilled from the same An Oil Well near El Dorado, Ark. summed up by stating that this 
a derrick platform, each one deviat- is the favored land of oil and gas 
" ing in its course, so that the bottoms of the holes are as production and that the industry itself is the leader in 
h far apart as though they had been drilled from four the development of a very large part of this section of 


, normally spaced locations. the country. Such cities as Tulsa, Oklahoma City, Dallas, 
y In connection with accurate drilling I wish to mention Fort Worth, Houston, Shreveport, and El Dorado owe a 
“4 an amazing feat of engineering that was accomplished very large part of their remarkable growth to oil. Also, 
in the Conroe field. One oil company had a well which innumerable towns of two or three thousand people have 
| had blown out and made a large crater on the surface. grown into stable, prosperous cities of fifteen or twenty 
[he drilling rig and derrick had both gone into the thousand, solely because oil has been developed in the vi- 


crater, which was on fire, and a tremendous amount of cinity. Barge lines carrying nothing but oil operate on 


gas and oil was being wasted. One large company the Mississippi River, and one has only to observe the long i 
started an oil well over 600 ft south of the well that was trains of tank cars on any railroad in the Mid-South to 

r on fire, and drilled into the producing horizon of the realize the value of oil tothe railroads. Baton Rouge, La., 

| cratered well at a depth of over 5,000 ft. In an hour’s is one of the important ports in the United States solely 


time, the fire was killed by pumping water through the because it is the point of departure of so many tankers 
new well and into the producing zone. carrying crude oil and refined products to different parts 

Recently a remarkable electrical device has been in- of the world. The future appears to hold the prospect 
vented that records with almost uncanny accuracy the of an even greater oil industry for the Mid-South. 


Undeveloped Resources of the Mid-South 


By Earre W. Hopces 


Drrecror or Pustic Revations, Cities Service Company, New York, N.Y. 


might be said to comprise the states of Ken- ties, combining to form a fine citizenry after a few de- 

tucky, Tennessee, Alabama, Mississippi, Arkan- cades of neighborliness and cooperation. The Caro- 
sas, Louisiana, Oklahoma, and Texas. While from the linas and Virginia furnished much of the earlier popula- 
viewpomt of the average Easterner, Oklahoma and tion, but even the New England states and many 
fexas might be considered southwestern states, they foreign countries contributed large numbers, and the 
ire really southern in climate and soil products. Onthe northern as well as other eastern states contributed 
ther hand, there might be added the states of North many energetic pioneers and much needed capital to the 
Carolina, South Carolina, and Georgia, but to the Far- Mid-South. 
Westerner these states are really eastern, or southeast 
\tlantic seaboard states. The outstanding accom- 
plisiments of the Mid-South reflect genuine credit upon Even before the Civil War, the central states of 
‘hose who have given technical knowledge, time, and the South were manufacturing or producing many of 
to bring its resources to the attention of the their own requirements such as cotton goods, tobacco, 
wo! iron and steel, manganese, salt, sugar, syrups, grain 


‘ /R purposes of brief discussion, the Mid-South The Mid-South was settled by people of all nationali- 
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products in merchandising form, and some semi-precious 
and precious metals, such as zinc, lead, silver, and gold. 
Lumbering and the manufacture of wood products 
were industries of national importance, and river trans- 
portation was at its height. Education and religious 
training were not neglected, and the press, then as today, 
was the advance guard of progress. Railroads, always 
national developers and builders, were just beginning 
their work of tying the states closer together, bringing 
products to the consumer, and providing markets for the 
manufacturer. 

From 1860 to 1870 was a period of civil strife and 
civic waste from which the Mid-South did not quickly 





View or SMAcKOver, ARK., DurRING THE Or Boom 
Oil Was Discovered in This Vicinity in May 1922 


recover. In the seventies, however, lands were thrown 
open to settlement; there was a real re-awakening of inter- 
est in the South; and railroads and capital generally 
began an intensive campaign of nation-wide scope to 
develop both the West and the South. That work has 
been carried on constantly by states, by groups of citi- 
zens, and by individuals for three-quarters of a century, 
and today the Mid-South has become an extremely im- 
portant section of the United States. Notwithstanding 
periodic devastating floods, droughts, and economic dis- 
tress, the central section of the South has made con- 
structive progress in the constant use of its own re- 
sources. 


SOME LITTLE KNOWN SOURCES OF WEALTH 


Among the formerly undeveloped resources of the 
Mid-South may be mentioned Hot Springs National 
Park. The healing waters and attractive features of this 
park are becoming better known and more highly ap- 
preciated by the people of the whole world. The original 
Americans appreciated and made crude use of its hot 
waters in restoring health and prolonging life, and the 
first explorers from the Old World enjoyed the steaming 
streams from the hot springs and recorded the event in 
the story of DeSoto’s journeys. More people now visit 
Hot Springs each year than any other national park, 
and the number will undoubtedly increase rapidly as the 
years go by. 

Not so far away is located a spot of unusual interest to 
the mineralogist and engineer—Magnet Cove. This 
small area, where dozens of important minerals are 
found, where magnetic compasses “‘go crazy’’ and where 
Nature seems to have created a puzzle for men’s minds, 
is much better known to foreign scientists and laboratory 
experts than to those of our own country. John R. 
Fordyce, M. Am. Soc. C.E., can excite amazement 
and interest for a whole day at Magnet Cove as he 
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talks and guides, just as he can do in telling the story of 
aluminum, at Bauxite, where is located one of the worid’s 
most valuable bauxite fields. 

Down in the hills, near the pretty town of Murfrees. 
boro in Pike County, can be found the largest diamond 
fields in the United States—genuine diamonds, most 
of them pure white and flawless, and equal in quality to 
the diamonds of South Africa. State Geologist George 
Branner knows that romantic—but true—story well, 
from his own knowledge and from his distinguished 
father, John C. Branner. As a matter of interest, John 
C. Branner was the discoverer of the large Union County 
oil fields in Arkansas; he made a map and almost pre. 
cisely located the oil fields at El Dorado and Smackover 
nearly forty years before the first well was brought in 
there. Arkansas is also rich in fruits, rice, timber, and 
minerals. 


MINERALS AND OTHER NATURAL RESOURCES PLENTIFUL 


In Oklahoma the earth has held treasures for ages. 
Nature was extremely generous in storing oil and natural 
gas for future use, and the state has great deposits of 
sands and clays that are just beginning to be developed 
on a large scale. Texas really has everything, as its 
most enthusiastic citizens claim. It is a state with all 
climates—seashore and mountain, plain and valley 
Its huge deposits of sulfur and salt have been profitable, 
but probably the largest beds are yet to be developed: 
many are still not definitely located. The oil fields of 
east Texas are the world’s greatest, with more than 20,000 
producing wells. 

Louisiana offers—even to this day—virgin timber 
which the axe has not touched, the finest sugar-cane 
soil in America, rare hardwoods, oil and gas fields barely 
tapped, carbon-black manufacture, waterways of im- 
portance in common with the majority of the Mid 
South states, and cities and other places of unusual his- 
toric interest. Kentucky and Tennessee are prospering 
in the general use of natural resources, from great hydro- 
electric projects to rayon manufacture, from stone quar 
ries to increased tobacco and cotton production and 
manufacture, and from phosphate beds to coal and bauxite 

Mississippi is also rich in developed and undeveloped 
resources, with a fertile soil perhaps unequaled any- 
where. Transportation on the Mississippi River and in 
the Gulf of Mexico is properly being capitalized more 
each year. Alabama particularly can point to the 
development, past and present, of the iron and steel 
industry, and to the production of cotton and the manu- 
facture of cotton products. 

No attempt is here made to name the wonderfully 
progressive cities and towns in the Mid-South, nor to 
designate particular places of beauty or of commercial or 
social importance; it is merely hoped that this may serve 
as a brief reminder that Nature has been good to the 
Mid-South; that man has done much, and that even now 
only a fair start has been made on the real develop 
ment that is to come. Transportation to the four cor- 
ners of the earth by air, river, sea, and land is at its door, 
and man will make even greater use of all these facilities 
in the future. 

Technical engineering in all its useful branches or 
divisions has had much to do with the past progress 0! 
the Mid-South and will continue to play an increasingly 
important part in its future development. Research 
and science will continue to work hand in hand. 

Through its colleges, schools, and newspapers, the 
Mid-South has been a great developer of character and 
better citizenship in the past; it will do more in the !u 
ture. Character is its greatest asset. 











Problems at Conchas 


Dam 


Advance Studies on Materials, Design, Water Supply, and Operation 


By Gerarp H. Matrues 


MEMBER AMERICAN Society or Crvit ENGINEERS 


PriINcIPAL ENGINEER, OFFICE OF THE PRESIDENT, Misstssipp1 River Commission, VicksBURG, Miss. 


C's DAM, a straight gravity structure 
4 containing 700,000 cu yd of masonry, is located 
n the South Canadian River Just inside the border of 
Vew Mexico, adjacent to the Panhandle of Texas. 


ments and finally to dust, presents a peculiar problem 
since its moist character must be sedulously main- 
tained. Operation also presents its difficulties, as the 
rainy or impounding season corresponds with the ir- 


It is intended primarily for flood control but will have rigation season. An adequate supply of water must 


a generous capacity available for farm irrigation, and 
incidentally for municipal uses. 
advance studies here described, particular pains were 
taken with the foundation, using borings up to 30 in. 
in diameter, and employing photographic methods for 


In the extensive 


be kept available for agricultural uses at the same time 
that an ample reserve capacity is being maintained for 
flood control; and the operator must balance these 
conflicting demands. The paper of which this is an 
abstract was originally delivered before the Construc- 


investigation as well as for recording purposes. A tion Division on April 25, 1956, at the Spring Meet- 


red ¢ lay shale which when dry disintegrates to frag- 


RIGINALLY planned to be an earth embank- 


() ment 230 ft in height, Conchas Dam has been a height of 80 ft. 


twice redesigned, once in the shape of a rock-fill 
structure and more lately in the form of a concrete dam 
of the straight gravity type. Consideration was given 
iso to stone masonry and to round-head buttress con- 
struction, either of which would have been well adapted 
to the conditions at the site. 
through the use of ERA funds as to man-year costs and 
the desire to spend money for labor rather than for ma- 
terials such as cement, from the first dictated in favor 


of earth, rock-fill, and stone 
masonry types. The prospec- 
tive removal of ERA restric- 
tions on July 1, 1936, and the 
availability of regularly appro- 
priated funds after that date, 
was primarily responsible for the 
consideration of standard con- 
crete types of construction. 
rhis abandonment of the 
earth-fill design, however, was 
brought about largely through 
the discovery of artesian water 
under considerable head in the 
foundation rock at the bottom 
of the canyon. Inability to 
control or by-pass great floods 
during construction also mili- 
tated against the rock-fill type. 
For a while, the concrete grav- 
ity type of dam was deemed 
impracticable because the sand 
and gravel supply for concrete 
aggregates appeared to be de- 
ficient as regards both quantity 
and quality. Investigation later 
proved the sand and gravel de- 
posits in the nearby river ter- 
races to be satisfactory on both 
scores, and this led eventually 
to the adoption of a straight 
gravity dam (Fig. 1) with a total 
length of 1,160 ft, provided with 
an over fall crest having a clear 
length of 300 ft. In addition, 
wing cams aggregating 25,000 
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ing of the Society in Hot Springs. 


ft in length will be built across the valley, in places to 
These wing dams for the most part 
will be dry-rolled earth fills with rip-rap facing. About 
3,000 ft of wing dam will serve as a low concrete emer- 


In cross-section, the concrete dam presents no novel 
features, following as it does rather conventional de- 
sign, being slightly strengthened to provide stability 
against earthquake shocks. The downstream toe of 
the overfall section and the stilling basin immediately 
below it have been made the subject of model tests at 


the U. S. Waterways Experi- 
ment Station in Vicksburg, and 
it is hoped that these studies 
may bring about some advance 
in a field in which much remains 
to be accomplished in_ this 
country. 


SOME GENERAL CONSIDERATIONS 


Conchas Dam belongs in that 
rare class, namely, straight 
gravity-type dams, 200 or more 
ft in height, of which there are 
but eight in existence in the 
United States and the Canal 
Zone. Table I presents a list of 
straight gravity dams of the 
200-ft class, completed and pro- 
jected. Tygart Dam, now un- 
der construction on the head- 
waters of the Monongahela 
River, will be the ninth of the 
series, and Conchas Dam is 
likely to be the tenth. Inter- 
esting is the fact, brought out 
by the tabulation, that for 
nearly twenty years no dams 
of this kind were built. The 
practice during this period 
(1916-1934) was to arch all high 
concrete dams to secure addi- 
tional stability. 

Conchas Dam site (Fig. 1) is 
on the upper reaches of the 
South Canadian River, in San 
Miguel County, eastern New 
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of thin-bedded sandstone or into shales. Some o: the 
more important shale beds are found to pinch out oom. 
pletely or to lose their identity. 

These inconsistencies, noted at the incepti 
operations, led to an extensive program of explor.tory 
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ARTESIAN SANDSTONE Core Section, 30 IN. in DIAMETER 3 = 
Shattering Is Due to Blast Required to Break It Out 4 ’ 
Mexico, in a narrow canyon immediately below the x , 
mouth of Conchas River, from which the site derives 
. en * . . . . | a 
its name. The South Canadian, a major tributary of w ’ 
the Arkansas River, is noted for the flashy character : , 
of its discharge. At the dam site the flow varies 2 e 
from zero, as has been witnessed throughout the month s t 
of April 1936, to an estimated probable maximum of | 
over 500,000 cu ft per sec from a watershed of 7,350 F 
sq miles. The greatest flood of which there is reliable $ " 
record is that of September 1904, when a peak discharge a 
of about 200,000 cu ft per sec passed the dam site. f 
From high-water marks it appears that during this flood s] 
the river at the site was 70 ft deep, measured to bedrock. 
: “ assumes that all — normally forming the — PRESERVING DRILL Core RECORDS PHOTOGRAPHICALLY 
ved Was Set in motion as se iment in suspension. At ow Three Boxes Show Sequence; Uppermost Strata in Box at Right 
stages the depth of sand overlying the bedrock is 23 ft. ' 
hn Wanecenes Gntdititninn winitaiaiie core borings (Fig. 2), which have yielded information oi 
AS Ul * GEOLOGICAL FEATURES : : 
ae " ae the greatest service to the designers. They revealed, 
The region is one of sedimentary formations, princi- among other things, what could not be discerned from 
pally sandstones and shales, interspersed with an oc- surface indications from within the canyon, namely, the 
casional layer of limy con- . 
glomerate or limestone. Tasie l. Srraicut Gravity-Type DaAMs IN THE UNITED Srates 200 Fr on More IN Heicut = 
rhe strata lie nearly hori- 
ntal at the dam site, but a 
aus & . le 7 — 4 FC = Flood Control N = Navigation U.C,. = Under Construction 
ass re > re . ra . r ) 
assume a gentle dip towarc Irr = Irrigation P = Power WS = Domestic Water Supply 
the southeast downstream Gen > Mineeeen 
from the site. The locality Hr Asove , 
o. —- y _ « en NAME Strate RIVER YRBaR Purposes Asove River CREST /OLUMB 
is free from faults, solution Gen. nndiettitn ina be - 
channels, or cavernous PLETED In Ft Im Ft In Ft Cu Yd 
rocks. River terraces are Grand Coulee ; 
: , . ; re Ultimate . Washington Columbia U.cC. FC,Irr,P 550 75 4,200 10,500,00 
composed of gravel deposits As now authorized . Washington | Columbia U.C. FC,Irr,P 177 150 = 3,600 3, 500,00" 
containing appreciable Kennett . California Sacramento ZC it, P 420¢ (?) 2,430 — 3,420,00 
antities f sh; sand Morris : . California San Gabriel 1934 WS 328 245 7380 480,50 
a 6 ae | | New York Bronx 1916 WS 307 1701843 «(913,00 
rhe outstanding character- Elephant Butte New Mexico Rio Grande 1916 rr 306 203 1,155 = “ 
Sabian » sack atructere Nassie Tennessee Clinch 1936 FC,P,N 266 243 «1,872 ~—1,,195,00 
IStic of the rock structure Seminoe . Wyoming Platte U.C, FC, Irr, P 260 (?) 600 Io 
is the lack of continuity of Friant California San Joaquin U.C. Irr, P 252 (?) 3,800  1,328,00 
the individual strata. For Olive Bridge New York Esopus Cr 1912 ws 252 212 1,100 epi 
eee ee 1 assive hard New Croton New York Croton 1906 WS 238 166 710 pope 
instance, a massive far Tygart . West Virginia Tygart U.C. FC, N 235 (?) 1,850 —y- , 
sandstone stratum, 15 to Wachusett . Massachusetts Nashua 19064 WS 228 8 8=— 207 
On ¢ BM, seattle teil te Conchas New Mexico So. Canadian U.C. FC, WS,Irr 228 190 © 1,160 700,000 
25 ft thick, may extend for \ijaen Canal Zone —— Chagres 1935 N,P,FC 223 179 974 = 523,78 
1,000 ft or less over a len —_ : 
i areca ;< . ~o 3 * Height of 520 ft under consideration ¢ Cyclopean concrete faced with stone or concrete block 
ticular area and me rge sud > Rubble masonry 4 First American dam designed with upward pressure 
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ice of a 65-ft stratum of red 
iale which will form an im- 
t part of each canyon wall, 
nto which the concrete 
. ture will have to be keyed. 
On investigation, this shale 
proved to be of good quality— 
~ompact, relatively heavy, and 
highlv impervious in the undis- 
turbed state. It possesses, how- 
ever, one serious limitation, that 
of slaking in contact with dry 
air, a process which progresses 
with rapidity and which reduces 
the shale to a crumbling mass 
ind ultimately to dust. Im- 
mersed in water, however, it 
tends to retain its firm qualities; 
in fact, any coating which pre- 
vents its 7 per cent moisture con- 
tent from evaporating appears to 
preserve its integrity. The pro- 
cram of abutment excavation and placing of concrete 
therefore calls for unusual care in the treatment of this 
shale, in order that it may in no wise become impaired 
through exposure. 

Underlying the red shale (Fig. 2) is a pink sandstone 
varying in thickness from 30 to 40 ft. Only a thin layer, 
almost worn away by river scour, comprises the rock 
bottom of the canyon, and forms the immediate founda- 
tion for the dam. It, in turn, is underlain by a massive 
white sandstone which, to the designers, is the founda- 
tion rock proper, while the superimposed pink sandstone 
assumes much the réle of a veneer, parts of which, upon 
stripping, may prove to be so shaly as to require re- 
moval. The massive white sandstone has a thickness 
of more than 200-ft; im some of the drill holes it was 
found to be divided by a 15 to 40-ft stratum of red 
shale similar in composition to that previously described. 


BORINGS DISCLOSED UNUSUAL CONDITIONS 


At the inception of core-boring operations, artesian 
water was encountered in the white sandstone. In the 
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PERSPECTIVE RENDERING OF ConcHas Dam As It Is Proposep To Burp It 


first hole to be drilled in the canyon it rose 130 ft to the 
surface, confined by the impervious red shale walls of 
the hole. The water proved to be highly mineralized 
and carbonated, and had a strong chalybeate flavor. 
This hole was some 2,500 ft downstream from the axis 
of the proposed dam. Some of the drill holes at and 
near the axis (Fig. 2) developed into small gushers, and 
showed an artesian pressure equivalent to a 70-ft static 
head at the surface of the foundation rock. As more 
holes were drilled, the pressure was appreciably reduced. 

In order to permit more detailed examination of the 
foundation rock, use was made of periscope observa- 
tions in special holes 8 in. in diameter; also, direct ob- 
servations were made in holes 30 in. in diameter. Only a 
few of the latter size were drilled. 

Much thought has been given to preserving drill-core 
records for future reference. Photography has been of 
considerable assistance. Soon after the cores are 
brought to the field office, and before they are handled for 
examination and identification, the core boxes and their 
contents are photographed. One of the photographs 


shows three such 

y= boxes, placed in se- 

Variegated Shale : quence, containing 
= F= foundation rock cores 

= pink shaly sand- 
stone and white arte- 


= —— —{— sian sandstone, the 
. dst me . 
1 et —t- _—ccontact line between 


the two being shown 
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bottoms of succes- 
sive core ‘“‘pulls.’’ 
Stamped on each tag 
is the elevation 
above mean sea 
level. 

Photography, in 
an experimental way, 
has been applied to 
the interior of the 
larger dril! holes with 
the aid of 16-mm 
motion picture film. 
The object here is to 
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LOOKING Nortu Across THE CANYON ALONG THE AXIS OF THE Dam 


preserve a visual record of the rock and the nature and 
position of all seams and partings. It is believed that 
this will be of assistance in correlating such features with 
the results of the pressure tests, which have been carried 
on extensively. Taken in connection with each other, 
these should furnish a clear understanding of subsurface 
conditions and should make possible the intelligent plan- 
ning of pressure-grouting operations. 


IRRIGATION AND WATER SUPPLY, AS WELL AS FLOOD 
PROTECTION 


Flood control is the immediate purpose of the Con- 
chas Dam, but the design permits of the ultimate use 
of the reservoir for supplying water to irrigate 60,000 
or more acres of farming lands in the vicinity of Tucum- 
cari, N.Mex., and to supplement the municipal supplies 
of Amarillo, Tex., and Tucumcari, N.Mex. The proj- 
ect as a whole ranks among the worth-while under- 
takings of the federal government. Flood damage along 
the South Canadian River below the dam site has 
averaged $175,000 annually in the past, mostly in Okla- 
homa and Texas. Reduction of Mississippi River flood 
stages is not contemplated however, as the 1,000-mile 
distance by river to the Mississippi places the latter well 
beyond the zone of effectiveness of flood storage at the 
Conchas site. 

Flood control by means of headwater storage, as here 
planned, should be effective for lands in the watershed 
of the South Canadian River. It differs markedly from 
the usual oblong shape of drainage basins, averaging 
less than 40 miles in width over a iength of 500 miles be 
low the dam site. Upstream from the dam is a fan- 
shaped headwater area located on the east slopes of the 
high Sangre de Cristo mountain range which forms the 
divide between the Rio Grande and the Arkansas River. 
Intense floods originate in this headwater area and pro- 
duce flood crests which receive no appreciable increments 
from the short tributaries farther downstream. Con- 
chas Reservoir, which will be at an altitude of 4,200 ft 
above sea level, will control the storm runoff from this 
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entire headwater area, excep’ for 
the watershed of 2,000 $q miles 
drained by Ute Creek. 

The reservoir is planned to jaye 
an effective storage capacity of 
500,000 acre-ft, of which the lower 
300,000 acre-ft will be reserved for 
the storage of irrigation water 
while the upper 200,000 acre-ft 
will be dedicated to flood control. 
The concrete overfall section of 
the dam, designed with its crest at 
the top of the irrigation pool, 160 
ft above the present river level, 
will have a discharge capacity of 
75,000 cu ft per sec with a depth 
of water of 17 ft on the crest. 
This depth corresponds to the 
200,000 acre-ft flood-storage 
capacity, and brings the water 
level flush with the crest of the 
emergency spillway, to be built 
some distance away from the dam 
and designed to discharge un- 
limited flows into the canyon be- 
low the dam. A 5-ft depth of spill 
on the emergency crest would 
add a surcharge of 250,000 acre-ft 
to the flood-storage capacity, and 
leave a depth of 5 ft of freeboard 
below the top of the dam. 

Certain construction problems presented by the + 
mile wing embankments and the 3,000-ft emergency 
spillway are not as yet completely solved. For the 
construction of dry rolled fill, the locality affords a variety 
of soils, the characteristics of which are being studied at 
the Soils Testing Laboratory of the U. S. Waterways 
Experiment Station at Vicksburg, Miss., and also at the 
dam site in a practical way to determine their relative 
merits. All the soils in the vicinity of the site are mix 
tures of the residuals left from the erosion and decom- 
position of sandstones and shale strata in the local mesas 

As the texture of these shales varies widely—from 
thinly laminated sandstones to compact clay shales 
and as individual beds are only from 5 to 15 ft thick, 
the residual soils show much variation, and occur mostly 
in deposits of limited extent, often averaging only 5 ft 
in depth over areas rarely exceeding 1,000 ft in diameter 
Those soils, which are available in large quantities, 
are in the nature of sandy adobe, in places so rich in clay 
as to be suitable for the manufacture of sun-dried adobe 
bricks. The engineers have not been slow to take ad- 
vantage of this and have in operation a plant which 
produces adobe bricks for use in erecting buildings for 
housing the construction forces. . 

Laboratory tests indicate a high degree of compaction 
for most of the soils from which “undisturbed” samples 
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been analyzed, a compac- 

so great as to make ex- 

tion by hand methods 

mely laborious. Instances 

occurred, in test-pit dig- 

in which it took a day’s 
“ for two laborers working 
with pick and shovel to remove 
ne cubic yard of material. 
Earth augers are slow to pene- 
trate, and in some soils have 
proved wholly ineffective. The 
vertical walls of many of the 
test pits have stood for months 
without showing appreciable 
weathering. In consequence, 
borrow-pit location, excavating, 
prewetting, reduction of hard 
lumps before placing in the 
earth fills, and compaction by 
sheepsfoot rollers present in- 
teresting problems. The largest 
of the embankments will con- 
tain about 750,000 cu yd and 
will be 80 ft high for over half 
amile. Suitable materials appear to be available within 
easy hauling distance. These are being experimented 
with at the site of the proposed embankment by incor- 
porating them in small test dams, and in addition are 
being tested at the soils laboratory. 


PLANNING FOR BEST OPERATION 


Not the least of the problems confronting the engi- 
neers is the scarcity of water for domestic as well as 
for construction uses. This situation is not unusual in 
eastern New Mexico, where there is little or no precipita- 
tion during the winter months, and many sources of 
water supply fail completely. The artesian water encoun- 
tered in the foundation rock has not so far been found 
suitable for domestic use, and is not sufficient in quantity 
either for concrete mixing or for sprinkling rolled fills. 





st Dam UNpEeR CoNsTRUCTION BY ROLLED-FILL METHOD 
Three Different Materials Were Utilized 


_ Uperating problems furnish food for thought. Floods 
descend with great rapidity. With the best of flood- 
warning service it is probable that not over 10 to 12 
hours’ notice can be relied upon, and flood magnitudes 
have to be forecast largely on the basis of rainfall reports. 
Indications are that the reservoir will rarely be full, 
and that it will be able to absorb most if not all of the 


rdinary storm runoff However, as in the case of any 
reservoir that has a limited flood storage capacity and 
must 


0 be used for other purposes, there is the pos- 
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Sire or DaM, LOOKING West (UPSTREAM) 


Conchas River Comes in from Left Background, South Canadian from Right 


sibility that storms in quick succession may exhaust the 
flood-absorbing capacity of the reservoir so that large 
volumes may have to be wasted over the spillways. 
Accordingly, discharge facilities have been designed 
for handling very large flows in emergencies. 

For irrigation, the operating problem is complicated 
by the fact that the rainy and the irrigation seasons 
coincide. This is in marked contrast with the usual 
conditions obtaining farther west, where most of the 
rain falls during the winter and early spring months, 
and the reservoirs receive their season’s supply before 
the demand for water begins. This makes it possible to 
plan the distribution of the water with some degree of 
certainty. 

At Conchas Reservoir, neither supply nor demand can 
ever be forecast for even short periods. Whenever it 
rains, the farmers will need no irrigation water and the 
reservoir level will rise rapidly, while during dry periods 
the draft on the reservoir is likely to be heavy and the 
inflow small. Prudence will dictate that the operator 
lean towards keeping on hand a generous supply at all 
times, and carrying over large volumes from one season 
to the next so as to avoid starting the new season with a 
low reservoir. 


WORK NOW CONTEMPLATED IS OF LIMITED SCOPE 


The present construction program covers only the 
dam and flood control features, the work being carried 
out by the War Department. Hans Kramer, M. Am. 
Soc. C.E., Captain, Corps of Engineers, U. S. Army, 
is the district engineer in general charge. It is expected 
that the contract for the construction of the concrete 
dam will be let during the summer of 1936. 

Developments at the Conchas site are being watched 
with more than usual interest by the sparse local popu- 
lation of this arid section, to whom water supply and 
prosperity are synonymous. Engineers inclined to 
spend their vacation in a car will find operations at the 
dam worthy of a visit. Besides offering much that is of 
technical interest, this project has a setting of natural 
beauty in the high plateau country, with its sharply 
drawn prismatic horizon lines and turquoise skies, that 
is fascinating to the lover of the outdoors. The dam 
site is 63 miles by road northwest of Tucumcari, N.Mex., 
and 123 miles southeast of Las Vegas, N.Mex. 





Pier Foundations for the New Orleans Bridge 


Difficult Work Successfully Concluded by Use of Sand Islands for Caissons 


By N. F. HetmMers 


Vice-Presipent, Sr1ems-Hewmers, Inc., St. Paut, Mryn. 


OMPLETION of the Missis- 
( sippi River Bridge at New 

Orleans marked another suc- 
cessful sinking of open-dredged cais- 
sons by the sand island method. 
This method was first used for the 
Suisun Bay Bridge, built in 1929- 
1930 for the Southern Pacific Rail- 
way between Benicia and Martinez, 
Calif. The site of the New Orleans 
Bridge is about 6 miles upstream 
from the foot of Canal Street. The 
bridge accommodates a double-track 
railway and two 18-ft roadways, as 
shown in Fig. 1. It was built jointly 
by the State of Louisiana and the 
Public Belt Railway Commission, 
with funds loaned by the Recon- 
struction Finance Corporation. 

The main foundation contract 
covered the building of nine piers. 
Pier A, constructed behind the levee 
on the west bank of the river, was 
founded in a caisson sunk to El. — 115 
below mean Gulf level. As it was 


IT N constructing pier foundations for 
the New Orleans Bridge across the 
Mississippi, opened in December 1935, 
the ‘‘sand-island’’ method of sinking 
open-dredged caissons, first used on the 
Suisun Bay Bridge, has again been 
proved advantageous. By its use the ex- 
pected dangers from caisson tipping and 
blow-ins of the unstable material under 
the cutting edge were almost entirely 
eliminated. The work proceeded at a 
good rate, in spite of the labor unrest at 
that time and one of the longest periods of 
high water on record. In a previous 
article, published in the December 1935 
issue of ‘Civil Engineering,” Harry J. 
Engel, Jun. Am. Soc. C.E., presented 
some of the features of the pier foundation 
work. The present paper, abstracted 
from Mr. Helmer’s address delivered 
April 23, 1936, before the Construction 
Division at the Hot Springs meeting, 
describes in detail the methods and 
equipment employed by the contractor for 
bringing to a successful conclusion a 


form work, and concrete, were placed 
on extensions at opposite sides of the 
falsework ring. 

Piers 3 and 4, having caissons 53 
by 92 ft in plan and containing 15 
dredging wells, required revolving 
derricks with 85-ft booms; while 
Piers 1 and 2, 65 by 102 ft in plan, 
also containing 15 dredging wells, 
required revolving derricks with 
100-ft booms, with a capacity of 12 
tons at an 85-ft radius. A boiler 
plant for supplying steam to the 
revolving derricks, electric genera- 
tors, and pumps was installed on a 
third extension, thus making the 
operation at each pier largely self- 
contained. 


CONSTRUCTING THE SAND ISLANDS 


Following completion of the false- 
work, the erection of the bottomless 
steel shells to retain the sand islands 
was begun. These shells were 122 
ft in diameter for Piers 1 and 2, !|11 
ft in diameter for Piers 3 and 4, and 









built on land, no sand island was re- 
quired. Piers 1, 2, 3, and 4, the 
main river piers, were sunk through sand islands to El. 
— 170, in water varying in depth from 77 to 40 ft below 
mean Gulf level. Pier 5, on the edge of the east bank of 
the river, was sunk to El. —80, while Piers B, C, and D 
on the east bank were built in shallow open cofferdams on 
timber piling. 

The material underlying the bed of the Mississippi 
at New Orlcans consists of silt, sand, and clay to un- 
known depths. As the river bed was highly unstable 
and easily eroded, loosely woven willow mattresses 250 ft 
wide and varying in length up to 450 ft were sunk with 
riprap at the site of each of the five river piers to protect 
the sites from scour. 

Upon completion of the willow mats, rings of timber 
falsework bents 25 ft wide, having inside diameters of 
125 ft for Piers 1 and 2 and 115 ft for Piers 3 and 4, 
were built, forming circular working platforms. Doug- 


las fir piling, varying in length from 110 ft at Pier 4 to 
135 ft at Pier 1, was required to set the working plat- 
forms at El. 


+22, which was considered safe from 


very difficult and hazardous undertaking. 


varied in thickness from '/, to ''/\ 
in. They were assembled in rings, each made up of 
curved steel plates, 30 ft long, reinforced with angles. 
The rings were 10 ft high with the exception of the 
bottom ones, which were 5 ft in depth, and the next two 
above, which were each 2'/, ft in depth. The three 
short rings were introduced to permit the salvaging 
and re-use of the largest possible amount of shell after 
the work on the caisson had been completed. 

By the use of floating derrick barges, the shell 
was assembled in sections 30 ft in height and was sup- 
ported during erection by twelve 24-in. needle beams 
supported on the falsework [Fig. 2(a)]. As each 30-ft sec- 
tion of shell was completed, it was lowered into the water 
by 12 winches mounted on hoist frames set up around 
the inner rim of the falsework. After the weight of the 
shell had been transferred to the hoists, the needle beam 
supports were removed and the shell was lowered 30 ft. 
The shell weight was then transferred to needle beams 
at the platform deck level, and another 30-ft section was 
erected. This process was continued until the steel 
shell was seated on the mattress at the bottom of the 









































flooding. The piling was driven by a floating pile driver. 
Two revolving derricks, which handled all dredging, river and extended to a safe height above water level. 
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AND ELEVATION FROM DOWNSTREAM 














1 and 2 the 


eTs 
were 100 ft high 


it Piers 3 and 4 
were 70 ft high. 

llowing the sinking 

e steel shell, the 

w mattress was cut 

d the inside perim- 

f{ the shell, using 

ecial cutting chisel 

wide attached to 

ft pile and oper- 

by a steam ham- 

Che central por- 

{ the mattress was 

en removed with 

_mshell buckets. 

Next, the river bottom 

was dredged inside the 

hell to allow the latter 

ink about 5 ft fur- 

and riprap was 

ed around the out- 

to prevent scour. 
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The shell was then 
filled with sand to a safe 
listance above the 
water level, as shown in 
Fig. 2 (6), during which 
peration it settled 


not more than 5 ft. 
Sand for filling was 
iredged about one mile upstream from the bridge site, 
ear the Southern Pacific Railway ferry slip, at a point 
vhere the railway company found it necessary to dredge 
maintain achannel. Dredging was done with a pump 
irge, originally built as a jetting unit to supply 7,200 
il of water per min at 150-Ilb pressure to lubricating 
ets built into the walls of the caissons. By building a 
lige ladder, on which was mounted a sand-ejector, 
ind by pumping the mixture of sand and water through 
flume into cargo-box barges, it was possible to deliver 
sand at the pier location faster than the two derricks, 
unted on the pier falsework, could place the sand in 
shells with 3 cu yd buckets. 
On the island thus formed, the steel cutting-edge of the 
sson was erected. Steel forms set over the cutting 
lge formed the rectangular caisson into which the 


~ 





WEAVING THE WILLOW MATTRESS FOR PIER 3 


Civit ENGINEERING for Fuly 19376 


Tue Carssons Were SUNK By EXCAVATING THROUGH THI 





DREDGING WELLS 


View Showing Dredging in Progress at Pier 4 


first 10-ft lift of concrete was poured. Twenty feet of 
caisson was formed and poured before sinking operations 
were started. Then the caisson was sunk by excavating 
through the dredging wells with either 2- or 3-cu yd clam- 
shell buckets, depending on the size of the well. The 
concrete caisson sank by gravity as the sand was re- 
moved from beneath it, and when it had been lowered 
20 ft, the steel forms were again assembled and another 
10-ft lift was added. This operation of alternate con 
creting and sinking was continued until the caisson was 
135 ft high and had been sunk until the top was about 
17 ft above mean Gulf level. As the U. S. War Depart- 
ment would not permit the top of the caisson, when in 
final position, to extend above El. —33, it was neces- 
sary to build a 50-ft internally braced, removable coffer- 
dam on top of the caisson to permit it to be sunk to the re- 
quired bottom elevation of —170. 
., This condition is shown diagram- 

X matically in Fig. 2 (c). 

The removable timber cofferdam 
was composed of 12 by 12-in. and 
\ 8 by 12-in. timbers, drift-bolted and 
caulked, and was made in sections 
that could be handled easily by the 
derricks. These timber sections 
were securely anchored to the con- 
crete by hook rods extending down 
from the top, so arranged that they 
could be unhooked from the top to 
release the sections after the pier had 
been carried up above water level. 

After the caisson had been sunk 
through the island about 70 ft, it 
was found necessary, before each 
10-ft drop, to remove a part of the 
island to reduce skin friction and to 
allow the caisson to follow the dig- 
ging. The only time it was found 
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Pourtnec Concrete Instipe GRANITE FACING oF PreR 1 
100-Ft Construction Tower on Barge at Right 


necessary to excavate more than 6 ft below the interior 
cross walls of the caisson and 2 ft below the outside walls, 
was when sinking through a stratum of clay. Such 
strata never exceeded 25 ft in depth. During the sink- 
ing operation, it was found necessary to pump water 
continuously into the caisson with an 8-in. pump to 
keep the water level the same inside as outside, thus 
minimizing the risk of building up hydrostatic pressure 
that might cause blow-ins through the unstable material 
on the river bottom. 

After the final elevation of —170 was reached, the 
walls of the caisson were washed down, and any material 
under the cross walls was jetted away by dropping jets 
down wells § in. in diameter, spaced about 3 ft on centers, 
in both inner and outer walls. Then the tremie con- 
crete seal was placed to a depth of not less than 20 ft, 
completing the seal in each well before proceeding to the 
next. Figure 3 shows the seal in place. 

A matter of utmost importance was the accurate loca- 
tion of the piers in plan and vertical alignment. The 
specifications stated that the final position of the cais- 
son should not vary from its designed position more than 
| ft for each 100 ft of caisson depth below mean Gulf 
level. The actual distances of the centers of the six 
caisson piers from the plan locations were as shown in the 
accompanying Table J. 

Placing the seals involved the pouring of 3,400 cu yd 
of concrete through tremie pipes 10-in. in diameter and 
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198 ft long. Three of these pipes 
with a 2-cu yd hopper were placed 
in each of the three center wells 
and as quickly as a seal was brought 
to grade, the pipe was moved, thus 
entailing no delay in moving pipe 
from well to well. 

Unwatering of the cofferdam down 
to the top of the concrete was not 
begun until ten days after the seal 
was completed, and only a negligible 
amount of leakage developed 
through the timber cofferdam, aj- 
though the unbalanced head ex. 
ceeded 45 ft. Two steam pumps, 
running intermittently about 3 hours 
out of every 24, were required to re- 
move the leakage. 

The dredging wells were not filled 
with concrete but were left open and 
flooded in order to reduce the weight 
on the foundation. The pier shaft 
was carried on a concrete distribut 
ing block, and the outside wells were covered with 
timber. In constructing the distributing block, the 
main strut members of the cofferdam were left in place 
and buried in the concrete up to El. —7. Subse. 
quently they were cut off flush with the concrete sur- 
face and the load transferred to the concrete with 
temporary struts wedged in place. In the pier shaft 
above El. —5, the granite facing was built up to the 
bottom of each successive set of struts, the concrete 
poured, temporary bracing placed against the finished 
pier, and each set of struts entirely removed. 


TABLE I. VARIATION OF PreR CENTERS FROM PLAN LOCATIONS 


PIER VARIATION FROM PIER VARIATION FROM 
PLAN LOCATION PLAN LOCATION 
ile: etd. Mone 0.27 ft  o. -0 2) ee 0.40 ft 
l . 1.03 ft Gs 28-0 0.45 ft 
2 . 0.46 ft ee ee a 0.63 ft 


When the pier work was above the water level, the cof- 
ferdam was flooded, the tie-down rods disconnected, and 
the cofferdam allowed to float up, when it was removed 
and used on another pier. 


DIVERS LOOSEN BOLTS TO SALVAGE STEEL SHELLS 


In order to re-use the steel shell, it was removed as 
soon as the caisson seal was in place. Two divers were 
sent down inside the shell to unbolt it at the lowest ring 
that they could reach. To facilitate this operation, 
special lug bolts had been used, and the bolt holes were 
slotted so that the diver could knock out the bolts as soon 
as they were loosened. 
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Fic. 2. Taree Steps tn SINKING A CAISSON USING THE SAND ISLAND MegtTHop 


(a) Steel Shell for Sand Island Being Lowered; (5) Shell Completely Filled with Sand and First 
Lift of Caisson in Place; (c) Timber Cofferdam Constructed—Dredging Operations Nearly Finished 
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steel shell for the sand island was removed by 
sing the sinking operations, the hoist frames being 
res-| on the falsework and used to raise the shell from 
the bottom. Actual dismantling was done with floating 
derricks, for the derricks on the falsework could not work 
to advantage with the hoist frames in place. Also, the 
seguence of operations required that the derricks be re- 
moved to another pier as soon as the caisson was sealed. 
Before the steel shell was raised, the enclosed area on the 
river bottom from which the protective mattress had 
been removed at the start of the operation was covered 
with a blanket of riprap stone to minimize the possibility 
of scour close to the piers. 


BUILDING PIER SUPERSTRUCTURE 


lhe steel forms, reinforcing steel, and concrete for the 
pier shafts, which were carried to a height of 145 ft above 
mean Gulf level, were handled by an 85-ft-boom. A 
frame derrick mounted on a 100-ft steel tower, the tower 
in turn being mounted on two 20 by 60-ft timber barges. 
With the exception of the boiler plants and revolving 
derricks mounted on the falsework, most of the equip- 
ment was floating, the largest single unit being the con- 
crete plant. This consisted of an all-steel electric-welded 
barge, 40 ft by 125 ft by 8 ft 6 in., on which was mounted 
two 2-cu yd capacity, steam-driven concrete mixers, 
served by automatic weighing batchers. The aggregate 
bin was a two-compartment 400-ton bin. The bulk 
cement bin had a capacity of 300 bbl and was equipped 
with an automatic feeding and weighing device. 

[he mixers discharged into a 4-cu yd hopper, which 
in turn discharged into a 2-cu yd hoist bucket sunk in a 
well below the deck of the barge at the base of the 120-ft 
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‘ower. All the concrete for the river piers was distributed 
vy hoisting it up the 120-ft tower and chuting it into the 
lorms. Conerete was delivered for the land piers from 
t iting plant by 2-cu yd bottom-dump buckets 
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mounted on rail cars run out to the ends of the con- 
struction trestle at the water's edge on both the east 
and the west banks of the river. The average output of 
this plant was 95 cu yd of concrete per hr for the 120,000 
cu yd of concrete poured, with a maximum output, while 
pouring the seals, of 120 cu yd per hr. 

Sand and gravel were transferred from barges tied 
alongside the concrete plant to the batching bins by a 
revolving derrick equipped with a 3-cu yd clamshell 

bucket and mounted on 

- the rear end of the con- 

crete-plant barge. Bulk 

cement was conveyed to 

the cement bin by a pneu- 

matic unloader from 
1,500-bbl barges. 

The air required for 
the cement unloader was 
supplied by a 300-ft 
steam-driven compressor, 
and the electric current 
by a 100-kw steam-driven 
turbine generator. Steam 
was furnished to all the 
equipment by two 215-hp 
oil-fired locomotive 
boilers. Three Diesel 
tugs, ranging from 60 to 
250 hp each, handled ali 
SETTING ForMS FoR SHAFT OF Prer the towing. 

3 witH 100-Fr Tower Derrick Although spur tracks 

were constructed from 
trunk-line railroads to both east and west banks of the 
river, the contractor's shops, yard, and office were located 
on the east bank because of its ease of access from New 
Orleans and also because most of the labor came from 
that city or its immediate vicinity. By the continua- 
tion of the east-bank spur track over the top of the 
levee and the construction of a 900-ft trestle and dock, a 
direct connection was made between the yard and the 
river. Two locomotive cranes operating from the yard 
out onto the dock transferred all materials to barges, 
which distributed them to the various piers. 





RAPID PROGRESS MADE IN CONSTRUCTION WORK DESPITE 
AN UNPRECEDENTED PERIOD OF HIGH WATER 


Although a tentative contract was given the con- 
tractor on September 15, 1931, difficulties of financing 
delayed the actual award until December 30, 1932. The 
substructure was completed and accepted on November 
21, 1934. In spite of the difficulties encountered due to 
high water, rapid progress was maintained throughout the 
job, which proved that the time spent making thorough 
studies of plant, equipment, and sequence of operations 
helped to eliminate errors in the accomplishment of ac- 
tual construction work. The rapid rate of progress 
using the sand-island method was best illustrated at 
Pier 2, where the total elapsed time, from the day the 
driving and framing of the falsework ring was started 
until the seal was completed, was 135 days. 

Modjeski, Masters and Case, Inc., were the designing 
and supervising engineers and Moran and Proctor were 
the consulting engineers on the foundations. C. Glennon 
Melville, M. Am. Soc. C.E., was resident engineer for 
Modjeski, Masters and Case, Inc., at the bridge site. 
For Siems-Helmers, Inc., the work was handled under 
the directio. of N. F. Helmers, vice-president, with 
J. M. Kellogg as general manager and C. E. Ryan as field 
superintendent. 














Sanitation in the Mississippi Valley 


Some Recent Developments in Malaria Control, Water Works, and Sewage Treatment 


N addition to the better-known spheres of water 

supply and sewage disposal, the sanitary engineer 
within the past two decades has entered the field of ma- 
laria control. This aspect of sanitation is of particu- 
lar importance in the lower Mississippi Valley, where 
constant heat and numerous shallow bodies of water 
favor the breeding of anopheline mosquitoes, which 
transmit the malaria parasite. All three of the 
articles which follow are abstracted from papers de- 
livered April 23, 1936, before the Sanitary Engineer- 
ing Division at the Hot Springs Meeting. 

Malaria is on the increase, says Mr. LePrince, not 
only because old breeding places are left unmolested, 
but also because new ones are constantly being created 
inadvertently in the development of engineering proj- 
ects. It appears that the British have taken a leaf 
from American experience in building the Panama 
Canal, and have forged ahead with malaria control 
in their colonies. The need for a concerted drive in 
this country is pressing, Mr. LePrince points out, 
and sanitary engineers should take the lead. 


Some recent improvements of importance in the 
production of good water are described by Mr. Burdick 
in the second article of the symposium. The use of 
mechanical devices to aid flocculation and the in- 
stallation of facilities for better cleansing of sand 
through a surface wash are quite recent. In the 
past five years effective elimination of tastes and odors 
has been obtained through treatment with activated car- 
bon. In addition, a large number of municipalities 
are installing equipment for water softening. 

In his paper on the two sewage treatment plants re- 
cently installed by the City of Hot Springs, Mr. Filby 
describes problems typical of many American muni- 
cipalities today. Stream pollution is becoming an 
increasingly serious problem, to the solution of which 
government and state health authorities are devoting 
their concerted efforts. Fortunately the day is passing 
when cities and towns in thickly populated sections can 
legally discharge large quantities of raw sewage into 
the nearest watercourse, disregarding the effect upon 
downstream communities. 


Malaria—A Challenge to Engineers 


By J. A. LePrince 


Senior SANITARY Enorneer, U. S. Pustic HEALTH Service, Mempuis, TENN. 


medicine and entered the U. S. Public Health Service 
was detailed for duty in combating the historic 
epidemic of yellow fever at Memphis. This engineer, 
by astounding deductive reasoning, established the 
incubation period of the fever parasite within the body 
of the mosquito years before it was definitely demon- 
strated that yellow fever was an insect-borne disease. 
Had it not been for this brilliant discovery of Dr. 
Henry Rose Carter, the experiments at Havana on the 
transmission of yellow fever by the stegomyia mosquito 
might easily have been abandoned after the first negative 
results—and we might still be having seasonal shot-gun 
quarantines in place of week-end golf parties throughout 
the Mid-South. This same man also was largely re- 
sponsible for our present federal quarantine regulations, 
designed to safeguard health with a minimum of inter- 
ference with normal activities. He also took an im- 
portant part in the sanitation work on the Isthmus of 
Panama (1904-1913), and then in 1913, he started on 
his own initiative with no funds other than traveling 
expenses, to determine the extent of the malaria menace 
in the Mid-South and the possibilities of control. 


| N 1878 a civil engineering graduate who had studied 


MALARIA CONTROL WORK, 1913-1917 


Up to that time, no state or county in our country had 
appropriated so much as a cent for the control of ma- 
laria, or for studying the possibilities of such control. 
Yet in that year it was conservatively estimated that 
the annual economic loss caused by the disease in this 
country exceeded $100,000,000—and most of it was 
preventable. In 1913 Carter was requested to appear 
before a congressional committee, and soon afterward an 


annual appropriation of $17,000 was made for malaria 
investigations. Out of that apparently insignificant 
appropriation came results of decided economic impor- 
tance to the commercial, financial, manufacturing, trans- 
portation, and farming interests of 14 states in the 
“malaria belt.”’ 

Field investigations and studies of the reservoirs of 
hydro-electric plants were conducted between 1914 and 
1917. The data thus obtained made it possible to enact 
state laws and regulations prescribing inexpensive 
methods for preventing such lakes from becoming sources 
of explosive outbreaks of malaria. As a consequence, 
the hydro-electric interests were able to eliminate one 
source of costly lawsuits by property owners. The 
studies also demonstrated to the various state health 
departments how this disease could be controlled in rural 
sections. Manufacturing interests were shown that an 
investment in malaria control measures would decidedly 
improve the efficiency of labor and thereby increase out 
put. Assistance was also given to the educational de 
partments of states, counties, and towns so that rural 
populations could be instructed as to malaria and the 
methods of combating it. 

When the World War came on, many cantonments 
were necessarily established in the malaria belt. In the 
choice of sites, apparently little or no consideration was 
given to the prevalence of malaria or the possible influ 
ence of the topography on the sick rate. In fact, some 
of the most unhealthful camp sites of the Spanish 
American War were reoccupied. As Dr. Carter said, 
“You could not find better locations for explosive 
outbreaks of malaria had you spent weeks searching !0' 
them.”’ 
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| the problem of malaria control. 
r eflectively collecting data on the prevalence of ma- 
laria in the localities where the disease does most damage. 
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Dornc AWAY WITH A HEALTH HAZARD ON A SOUTHERN GOLF COURSE 
Drainage Has Eliminated a Breeding Place for Mosquitoes, and a Permanent Ditch Lining Makes Periodic Cleaning, 
Regrading, and Larvicide Treatment Unnecessary 


he situation was serious, and it was up to the engi- 
eers to remedy it. 


Malaria control work was new to 


Che five field men of the U. S. Public Health 


rvice Malaria Investigations Division taught the newly 
employed engineers how to proceed, and the work done 
those engineers is a credit to the profession. 
mpare the records of the World War camps with those 

f camps at the same sites during the Spanish-American 


If we 


we find that the sanitary engineering activities 


xccomplished worth-while results; the malaria sick rate 
vas but one-half of one per cent what it had been in the 
ious period. 

After the War, the state health departments undertook 
the task of malaria control, and drainage for that purpose 
now largely under the direction of their sanitary engi- 
neering divisions. 


MALARIA IS INCREASINGLY PREVALENT 


rtunately we do not yet know precisely the extent 
No machinery exists 


loctors report their cases and others do not, just 
limited spare time permits—but of course they 
a portion of the existing cases. 
Statistical Abstract of the United States, however, 
ibout 5,000 deaths for the year 1933, correspond- 
i million cases of malaria, most of which occurred 
southern states. Since then malaria has been 
ly on the increase in the South; in some states 
rate doubled in the last three years. Ina recent 
urvey, blood smears from 150,000 children were 
and 5 per cent were positive. In many 
he rate was between 10 and 60 per cent and in a 
ls it was as high as 95 per cent. 
should be of most interest to civil engineers in 
the distribution of this disease is that in New 


Mexico, and in the low-rainfall areas of some other 
states, where malaria has been unknown for the past 
fifty years, it is now fairly well established and on the 
increase by. leaps and bounds. And every bit of it in 
such localities has been built into existence unwittingly 
by the engineering profession. As irrigated areas are 
extended so is the malaria belt enlarged—and by the 
work of engineers who ignore the sanitary aspects of 
their projects. 


MALARIA CONTROL IS AN ENGINEERING PROBLEM 


Until relatively recently, the medical profession has 
been divided as to the proper method of attacking ma- 
laria. During the construction of the Panama Canal a 
strong and determined effort was made on the Isthmus 
to control it by administering quinine, but the scheme 
was found impracticable, and was abandoned. The 
distribution of the drug was too costly—and too un- 
certain, because most people do not like its taste and its 
effect. Unfortunately this large-scale experiment and 
failure, and the later success at Panama with other 
methods, were insufficiently advertised. As a conse- 
quence many doctors for a long time continued to look 
on medical treatment as the amswer. Today, however, 
they nearly all see the wisdom of attacking the disease 
by attacking the mosquito which carries it. 

It is unfortunate that the medical and engineering 
professions of this country are not as well posted on what 
was done at Panama in applied sanitation as are these 
professions in Great Britain and some other countries. 
These others at once applied what had been learned at 
Panama, and are still doing so more than we are. The 
best description of the sanitary work done at Panama 
was written by an Englishman, Dr. Malcolm Watson, 
and is entitled Rural Sanitation in the Tropics. In what 
percentage of the libraries of our engineering schools or 
medical schools can this book be found? How many 
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engineers ever heard of it? Watson saw that what was 
done in Panama in 1905 should be done elsewhere, and 
he at once interested the large colonial plantation com- 
panies of Great Britain in this idea. It was an enormous 
task, but he succeeded—and the plantations made in- 
creased profits thereby. 

The engineers of this country have not yet engaged in 
any concerted activity of this sort. In small towns, and 
in the suburbs of larger towns, we have hardly begun to 
exclude the disease-carrying mosquito by engineering 
methods. Yet our taxpayers spend about $25,000,000 a 
year for screens, little realizing how large a part of this 
outlay is practically wasted, so far as malaria control is 
concerned. The amazing part of it is that Sir Ronald 
Ross, the man who first found that the malaria parasite 
was conveyed by one family of mosquitoes (Anopheles), 
complained because the British were so slow in getting 
malaria control work started—-yet they commenced it on 
a large scale some thirty years before we did, and they 
got many of their ideas from our work on the Panama 
Canal. 

Most of us probably do not yet grasp the fact that the 
control of malaria is an engineering problem. However, 
engineers are beginning to give the matter the serious 
consideration it deserves. An excellent plan for malaria 
control has been drawn up for the territory included in 
the Tennessee Valley Authority project and much re- 
search and exploratory work are already being done 
there to develop better, quicker, and more economical 
methods. That research has already resulted in the 
planning for a new method of procedure as far away 
as the Mexican border. 

During the past three years, more progress has been 
made in the Mid-South in minor drainage accomplished 
by the engineering profession with federal funds for the 
purpose of mosquito control, than had been done previ- 
ously since the first American colony was founded. In 
this period the Bureau of Entomology constructed nearly 
6,000 miles of drainage ditches for mosquito control, 
affecting adjacent populations estimated at 8,000,000. 
Much of this work was done in the Mississippi Valley. 
Also, on federal drainage projects directed by the Ma- 
laria Investigations Section of the U. S. Public Health 
Service, an average of 40,000 men were employed from 
July 1, 1934, to June 30, 1935. Up to the latter date, 
16,000 miles of ditches had been installed and about 
one-fifth of the population of 16 states benefited. 

In this connection, it should be mentioned that nature 
is always competing with man when he arranges to des- 
troy completely any form of life. For example, a tree 
falling across an outlet stream may cause silting that will 
destroy the value of an elaborate system of drainage in a 
relatively few months. During 1935, many health 
workers became alarmed at the possibility that these 
recently constructed ditches might not be properly main- 
tained, and that in a few years much of their value might 
be lost. I believe, howeger, that a closer voluntary co- 
ordination of the governmental agencies involved will 
keep that from happening. Moreover, new methods of 
treating ditch bottoms and ditch banks so that the cost 
of maintenance will be less than in the past, will un- 
doubtedly be developed. 


NEW JERSEY’S PROGRAM FOR MOSQUITO CONTROL 


It would appear appropriate in the malaria belt to 
coordinate the efforts of the conservation groups now 
functioning so that the patrol work required for eco- 
nomic clearing and maintenance of ditches can be shared 
by the state health departments and the CCC. 

In New Jersey, which has a state mosquito extermina- 
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tion association composed of volunteer workers, there 
appears to be very little difficulty in obtaining adequate 
funds for continuous drainage and drainage maintenance 
There we find political interference completely absent 
from mosquito-control activities. Each county does 
its own work, and each project appropriation must haye 
the approval of the director of the State Agricultura] 
Experimental Station. 

A careful analysis of the value of this work in the 
formerly mosquito-ridden coastal counties of the state 
has been made by Dr. T. T. Headlee, state entomologist. 
In it he compares the actual increase of tax valuations 
with what would have taken place had the pestiferous 
mosquitoes (non-malarial species) not been brought 
under control. The mosquito density there used to con- 
trol property values. 

The ratios of tax valuations in 1900 to the valuations 
in 1930 are: 


Where mosquito work was done.................0.. 1:11.39 
Remaining counties of the state, 

where little or no work was done................. 1:6.84 
Bee We a aden i000 0064s kone ensekeaeeeeee 1:7.18 


Six million dollars was spent by the counties of the 
State of New Jersey in these thirty years for mosquito 
work, and the increase in tax valuation was over 
$671,000,000. The people of New Jersey are 
a profit by mosquito elimination, while we of the south- 
land still pay out millions of dollars for the privilege of 
being sick. 

It should be pointed out (1) that this success originated 
through a state appropriation of $10,000 for entomologi- 
cal research in reference to the state’s mosquito problem 
and possibilities of control; (2) that the numerous mem- 
bers of the State Federation of Women’s Clubs of New 
Jersey have been perpetually on the lookout that there 
might be not even a tendency for politics to creep 
into the work; (3) that adequate county funds are avail- 
able and are closely watched by county mosquito- 
extermination commissions, composed of volunteer 
workers who are paid in mosquito freedom, and not in 
cash; and (4) that each county commission’ keeps the 
public fully advised as to what is going on, and what 
each dollar of its money is spent for. 


INSUFFICIENT APPROPRIATIONS HAMPER WORK 


In our work to control the malaria mosquito in the 
South, the state commissioner of health has to do all 
the fighting alone, and too frequently does not have the 
solid, continuous, interested support of an organized 
group of prominent business men or organized women 
workers on the qui vive to keep things going in the right 
direction. 

One stumbling block to progress in the southland is the 
variation in annual appropriations for this work. Not 
infrequently the annual economic loss due to malaria in 
a single county exceeds the state appropriation for con- 
trol measures for all the counties; it is not unusual for the 
malaria losses in a county to be as much as a quarter to 4 
third of the total county taxes collected. For instance, 
Georgia has a state sanitary engineer who is on his toes 
looking for new and better means of driving malaria out 
of his state, and misses no opportunity to further this 
end. But last year in his state only $9,000 was appro- 
priated by nine counties for drug control of malaria; 
a total of $30,000 was provided by three counties for 
drainage machines and tools for WPA work, and $2,000 
was allowed for travel of epidemiologists largely engaged 
in drug control, which is essential. In the same year t 
twelve coastal counties of the New Jersey Mosquito 
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Ext. mination Association spent $275,600 of county 
fun Even in Utah, one county alone spent about 
$14,00 of local funds in 1935 for the control of pestif- 
erous mosquitoes. 

An emergency situation is facing us in the South. The 
; of anopheles mosquitoes must be permanently 
ated. Of course, since the public looks to the doc- 
preserve health, unquestionably it is best that all 
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anti-malaria activities should come under the direction 
of the state health departments and the directors of full- 
time county health units. But we must awake to the 
fact that it is absolutely necessary for sanitary engineers 
to take the lead in this work. If they will do their part 
in the war against insect-borne disease in the Mid-South, 
there is no reason why this section should not become 
one of the most healthful parts of the country. 


Developments in Water Works Construction 


By Cuarzes B. Burpick 


MemBer AMERICAN Society or Crvit ENGINEERS 
Atvorp, BurpiIcK AND Howson, Consuttinc ENorneers, Cuicaco, Itt, 


contain a third of the cities of the United States 

over 100,000 in population, and nearly one-half of 
those exceeding 200,000. The varieties of water supply 
in use in this area embrace practically every type now 
extant. Progress knows no geographical lines, and re- 
cent developments in this region parallel those elsewhere 
in the United States. 

The municipal water engineer captures water wherever 
it can be had at the least cost. He develops a naturally 
pure water if he can; but this is difficult to do now, even 
in sparsely settled areas. If it is dirty he cleans it with 
filters. If germ-laden, he sterilizes it with chlorine. If 
too highly mineralized after percolation through the 
ground, he softens it. If it smells or tastes badly, he 
treats it with activated carbon. 


T= Mississippi Valley and the Mid-South together 


CLASSIFICATION OF WATER SUPPLY SOURCES 


Of 94 cities in the continental United States exceeding 
100,000 in population, 33 (35 per cent) lie within the 
Mississippi Valley and the Mid-South. Classified as to 
source of supply they are as follows: 


No. PERCENTAGE 
Surface sources only..... coaweshehenscrnen ae 58 
Ground sources only vba i adend Vee 9 7 
Combined surface and ground sources......... 5 15 


Surface supplies may be subdivided as follows: 


ee 18 of 19 
Filtered sources, softemed.............0see00% 4 of 18 
Surface sources requiring impounding reservoirs 6 of 19 


According to the 1930 census, out of 122,775,046 
people in the continental United States, 68,954,823 are 
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APPEARANCE Is AN IMPORTANT AID TOWARD FUTURE USEFULNESS 
Entrance to East Filters at Louisville, Ky. 


listed as urban dwellers. This urban population has 
grown from 28.6 per cent of the total in 1880 to 56.2 per 
cent of the total in 1930. 

In the year 1930 there were 1,208 cities of more than 
8,000 inhabitants, totaling 60,333,452, or 49.1 per cent 
of the entire population of the continental United States, 
and 88 per cent of the total urban population. The 
Mississippi Valley and the Mid-South, although more 
thinly settled per square mile than some other parts of 
the country, have a fair propor- 
tion of the smaller towns and 
villages, and the great majority 
of these are served by public 
water supplies. 

Water-works problems and de- 
velopments in the smaller towns 
are generally solved more easily 
than in large centers of popula- 
tion. However, the expenditure 
per capita is about the same in 
each case, and therefore the prob- 
lems with which even the smaller 
water supplies are concerned re- 
quire careful study and the ap- 
plication of correct engineering 
and economic principles. This 
is particularly important in view 
of the fact that from 50 to 60 
per cent of the cost of water is 
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charges on the investments. To provide water at least 
cost requires a definite program which must keep pace 
with growth. No program can be permanent that does 
not utilize the best sources for water supply and the 
proper means for their development. 

Between 1880 and 1930 the growth of municipalities 
was great, but during the past six years of financial de- 


pression it has been very slight. Several factors are 





INTERIOR OF FILTRATION AND SOFTENING PLANT, 
Cepar Rapips, IA. 


Filters Are in Alcoves to Right and Left of the Operating Gallery 


tending to decentralize population at the present time. 

However, the increasing demands of the public for better 

water and better service, a greater uniformity in the 

habits of the people and in their hours of work, and the 

ease of financing construction in the last year or two 

have all tended to promote the construction of municipal 

water works. At the present time it approaches, if it 

does not exceed, the normal rate for new construction, 

principally on account of large projects for improved 

sources of supply. But expenditures for extension of 

service to new customers are much below the average. 
Large projects under way at the present time include 

the $219,000,000 Colorado River Aqueduct for the 

Metropolitan Water District of Southern California, 

which will bring water from 

the Colorado River to serve 

Los Angeles and vicinity; 

the $8,000,000 program at ive 

Denver, Colo., embracing 

the development and stor- 

age of the Fraser River sup- sketch... 

ply, its transmission across 

the continental divide, and 

its filtration anddistribution «4: gata 

in Denver; the $15,250,000 Piteer equipment 

project at Chicago for the Experience. 

Dever intake crib and 

Cermak pumping station; 

the $4,850,000 filtration 

plant for Milwaukee; and 

the $3,000,000 rehabilita- 

tion program for filtration ' 

at Cincinnati.. Projectsre- Soe ican. 

cently completed or under 24-in. backwash plus surface wash: 


way include Tunnel No. 2 Surface wash rise... .... 
‘ Average jet velocity 
Maximum jet velocity 
Minimum jet velocity. 


Lateral spacing 


Jets above sand.. 


Surface wash alone: 
Surface wash rise 
Average jet velocity 


of the New York water sup- 
ply, costing $56,800,000; 
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and the Quabbin Reservoir and aqueduct for the 
Metropolitan Water District of Massachusetts, co: ; ing 
$65,000,000. 

The accompanying map, Fig. 1, shows the water 
resources of the city of Denver. The present sources 
which all lie on the east side of the continental divide, 
total about 71,000 acre-ft per year. The Fraser River 
diversion project will bring the water of that river to the 
east slope through the pilot bore of the Moffat Tunnel. 
Work now under way includes bringing 56,000 acre 
of this water to Denver via Boulder Creek, Ralston Cree, 
reservoir and conduit, and the new West Side filter plant 
four miles west of Denver. From this point water wil] 
be distributed by gravity to high-level districts in Denyer 
to which it is now pumped. 

The most significant developments in water works cop. 
struction have related to improvements in methods for 
securing and purifying water, and for providing other 
facilities for better service. Mention has been made of 
the more exacting requirements of the consumers jn 
recent years. This has led to a greater use of water 
per capita and materially higher seasonal, daily, and 
hourly peaks of use. The most significant of these 
developments will now be reviewed. 


INCREASING USE OF FILTERED WATER 


The most important developments, and those having 
the greatest effects upon health and general welfare, have 
resulted from filtration and from chlorine sterilization. 

Although man has probably attempted to purify his 
drinking water since the beginning of civilization, it was 
not until 1829 that the first slow sand filter plant was 
built, for the city of London, England. This process 
showed very remarkable results in eliminating such 
water-borne diseases as cholera and typhoid fever, and 
it was adopted by a number of European cities. The 
development in water purification in the United States 
dates from the installation of the first mechanical filter 
at Somerville, N.J., in 1882. The mechanical filter 
has just passed its fiftieth birthday. 

Statistics published by the American Water Works 
Association indicate that 1,782 water filtration plants 
had been built in the United States up to the year 1930 
These serve 29,000,000 people with 3,826 million gal of 
water per day, at a rated output of 8,536 million gal 
per day. Thus 42 per cent of the urban population is 
supplied with filtered water, or 50 per cent if we exclude 
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ULATORS INSTALLED IN LOUISVILLE BASIN ILLUSTRATE 
a RECENT ADVANCE IN WATER-WORKS PRACTICE 


cA 


the two largest cities, New York and Chicago, which still 
serve unfiltered water. The supplies that remain un- 
filtered are principally developed from sources which are 
more or less remote from habitation and relatively clean. 
Practically all river water supplies are filtered. The 
water of the Ohio River between Pittsburgh and Cairo 
is re-used 22 times. Within the Mississippi Valley and 
the Mid-South, 95 per cent of the surface supplies for 
cities of over 100,000 population are filtered. 

his tremendous growth in water filtration came about 
only after ten or fifteen years of experimentation and 
partial failure, during which time it was demonstrated 
that the secret of success lay in pretreatment of the water 
through adequate coagulation and sedimentation. The 
fundamental principles of sand filtration and filter wash- 
ing by a reverse current of water have remained prac- 
tically unchanged from the first installation. Some 
important refinements of these processes have taken 
place m recent years. 

The great development in water filtration followed a 
general recognition by the public of the beneficial effects 
{ the process. This was largely brought about through 
the application of chemistry and bacteriology to the 
alysis of water, and a number of experimental tests 
made on full-scale plants by qualified sanitarians be- 
tween 1891 and 1900. These experiments, which in- 
luded extensive tests at Providence, R.I., Louisville, 
Ky., Cincinnati, and New Orleans, demonstrated beyond 
doubt that clean and healthful water could be produced 

filtering such extremely turbid waters as those of the 
Ohio and Mississippi rivers. 
Prior to 1902 filters were inclosed in circular receptacles 
ol steel or wood and were necessarily comparatively small 
in size. Following the introduction of reinforced concrete 
in this country, the filtration plant at Little Falls, N.J., 
iilized this material for rectangular filter beds. The 
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‘© Falls filter beds had a capacity of 1 mgd each. 

Une of the photographs shows reinforced concrete filter 
units of 6 mgd each, installed at Louisville, Ky. Such 
rg es have become practicable through the use of 
reimlorced concrete. The filters shown in this view 
re illed in 1932 to replace similar filter beds con- 
i steel plates. 

of filter units has grown to 6.3 mgd per bed 
mgd plant now under construction for Mil- 
Chis probably represents the maximum eco- 
it size, which is limited by the pipe connections 
es of washing. 
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New Souts Fitter Units at Loursvitte HAve A CAPACITY 
or 6 Mop Eacu 


The rate of filtration has changed but little during 
the past forty years. A rate of 2 gal per sq ft per min is 
still considered standard, although filters equipped with 
adequate pipes give successful results up to 3 gal. This 
excess capacity is generally considered desirable to care 
for overload, making unnecessary the installation of 
reserve filter beds. Plants handling clear water, as in 
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Fic. 2. INFLUENCE OF WATER HARDNESS ON USE OF SOAP 
From a Study of Conditions in Superior, Bloomington, Champaign- 
Urbana, and Chicago Heights 


the case of softening installations for well waters, are 
commonly rated at 3 gal per sq ft per min. 

The sketches and tabular data in Table I indicate 
recent methods for assisting in the washing of mechanical 
filters through the application of a surface wash to supple- 
ment the usual upward-flow wash. The columns illus- 
trate the methods now in use at Kenosha and Racine, Wis., 
experimental data in connection with the city of Chicago’s 
filtration investigations, and the method proposed in the 
200-mgd filter plant being built at Milwaukee. 
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As in the case of filter washing, preparation of the water 
has gone through a gradual development. Adequate 
periods of sedimentation now follow chemical treatment, 
and devices have been developed to improve flocculation 
after chemical dosage and before sedimentation. 


ELIMINATING TASTES AND ODORS 


An important forward step taken within the past 
five years is the elimination of tastes and odors through 
treatment of the water with activated carbon. Formerly 
aeration was used for this purpose, but while helpful in 
some cases, it had little or no effect in others. The 
activated carbon process appears to be equally effective 
whether the material is used in powdered form previous 
to sedimentation, or in granular form as a filter following 
sand filtration. The advantage of the powdered carbon 
lies in ease of application with a minimum of capital 
expenditure. Its disadvantage lies in the necessity 
for a variable amount, depending upon the degree and 
kind of taste and odor, with very heavy dosages in ex- 
ceptional cases. Granular carbon filters are self-regulat- 
ing. Like a zeolite used in water softening, they have a 
definite capacity for the absorption of tastes and odors 
which is independent of the rate at which the work is 
done. Thus they are relatively foolproof when once in- 
stalled. However, the cost of installation and of periodic 
regeneration is a disadvantage. 

[he municipal water works at Oshkosh, Wis., takes its 
supply from Lake Winnebago, a very large and shallow 
arm of Lake Michigan. This supports a heavy growth 
of algae, which gives rise to excessive tastes and odors. 
lo properly remove the latter, the water was found to 
require an average powdered-carbon dose of 160 Ib per 
million gallons, with peaks as high as 350 lb. The 
plant now in process of construction includes capacious 
powdered-carbon feeders for application at the inlet of 
the sedimentation basins of the existing water filtration 
plant, improved mixing and flocculating equipment, and 
granular carbon filters following the sand filters, with 
which a rate of upward flow of 3 gal per sq ft per min is 
used. The plant will be operated so as to eliminate prac- 
tically all tastes and odors through the application of 
powdered carbon, the granular filters serving only as a 
factor of safety. For this reason the filters are expected 
to have a more or less indefinite life. 

An important element in the treatment of water for 
tastes and odors lies in the ability to recognize the ob- 
jectionable condition before the water is delivered to the 
plant and to determine the taste and odor intensity so 
that feed equipment can be properly regulated. At 
Oshkosh, the Baylis method of analysis has been used 
to express the degree of odor and taste. 

At the present time activated carbon is used constantly 
or intermittently, as required, in about 400 water-works 
systems. Its use in most of these was begun within the 
last two or three years. 


WATER-SOFTENING PLANTS PROVE GOOD INVESTMENTS 


In line with the public demand for better water-works 
service, an increasing number of municipalities are recog- 
nizing the advantages of serving soft water to con- 
sumers. The statistics of 1930 indicate that 152 munici- 
pal softening plants are in operation within the United 
States. The majority of these are in the Mississippi 
Valley, where hard water generally prevails. Twelve 
per cent of the large cities in this region are thus supplied. 
In the ordinary filtration plant the softening process can 
be instituted with a nominal expenditure for equipment 
and an increase in operating expenses of between | and 3 
cents per thousand gallons treated. 
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The advantages of soft water have long been recov. 
nized, but the general public has been slow to rea! a 
that the benefits warrant the increase in water rates 
that is generally necessary. It is easy to compute the 
pounds of soap that would be saved by softening a hard 
water, but it is not so easy to figure the gallons actually 
used for washing and other purposes where soft water is 
desirable. The greater part of any municipal supply is 
used for other purposes. The best argument for a 
municipal softening plant is the satisfaction that con. 
sumers show when a good plant has been installed. 
No town that has adopted municipal softening has ever 
gone back to hard water. 

The State Water Survey of Illinois, in cooperation 
with the school of commerce at the state university, has 
recently made an investigation that greatly assists in 





Urtiuity AND BEAuty ARE COMBIHED IN THE WATER WORKS AT 
Des Mornes, Iowa 


evaluating the benefits of a softened supply. This study 
is summarized in the proceedings of the American Water 
Works Association in a paper by H. W. Hudson and 
A. M. Buswell, the principal results of which are shown 
in Fig. 2. This study is based upon an investigation of 
soap sales in four Midwestern towns in which the 
municipal water varies in total hardness from 45 to 555 
ppm. The information in regard to purchases of soap 
per capita was obtained from local merchants. The 
study indicates that the saving in local expenditures for 
soap is equivalent to approximately 72 cents per capita 
per year for each 100 ppm of hardness removed. On 
this basis, the saving in soap alone will pay the entire 
cost of softening in many of the municipal plants that 
have been built, even including fixed charges on the 
investment in filters and appurtenances. Other monetary 
savings are so well known that municipal water softening 
will pay its way in any city having hard water. 

Many recent water-works improvements are steps in 
a progressive program. Such programs have resulted 
from the growing recognition that with an increasing 
demand a system of water works can only attain success 
if good water is furnished at the least possible cost; and 
that economy can be secured only if construction expendi- 
tures are made a reasonable time in advance of need. 
For this a well-formulated building program is essential. 

It is now practicable to build filtration plants that will 
probably last for an indefinite period, and therefore it 's 
desirable to construct buildings of a permanent type. 
Appearance is believed to be an important element 10 
guaranteeing a long future usefulness. One of the plioto- 
graphs shows the attractive Cedar Rapids filtration nd 
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ing plant and electric pumping station. The filters River. To avoid excessive filling, borrow pits that had 
ntained within the low superstructure in the fore- supplied material for roads were beautified under the 
round. The higher part of the building is for the storage direction of a landscape architect, at a large saving 
micals. Coagulants and softening reagents are compared to the cost of hauling in fill from considerable 
nloaded and stored by the vacuum process. distances. 
fhe Des Moines pumping station has a beautiful park The average cost of water is probably less than 2 cents 
nding it and is one of the most attractive spots in per capita per day, a very small sum when compared 


the city. The buildings were constructed on low ground with other family expenditures. This prime necessity 


floor levels well above high water in the Raccoon of life is worth whatever it costs. 


The Hot Springs Sewage Treatment Plants 


By E. L. Firsy 


AssociaATE MEMBER AMERICAN Society oF Civit ENGINEERS 
BLack AND Veatcu, ConsuLTING ENGIneeErRS, Kansas City, Mo. 


OT Springs, Ark., on June 1, 1936, completed a down Hot Springs Creek was creating a very serious 
PWA improvement program which involved condition in the lower reaches of Lake Hamilton. 
the construction of two sewage treatment A non-partisan sewage disposal commission was ap- 

plants and some 6,600 ft of intercepting sanitary sewer pointed; studies and estimates were made; and a bud- 
at a cost of approximately $300,000. The small Gulpha_ get of $300,772 was set up. After ascertaining that 
Plant and the uptown sewers were completed and in it was not financially feasible to bring the Gulpha outfall 
operation as of April 1, 1936, and the larger South Plant over into the Hot Springs Creek system, it was tenta- 
is now in operation. tively decided to build two treatment plants of the Im- 

Practically all of the city is served by sanitary sewers, hoff tank, trickling-filter type located as shown in Fig. 1. 
which are separate from the storm drainage system. As the bathhouses on the government reservation and 
All but about 500 acres is served by a sewer laid in the the government hospitals were contributing a consider- 
valley of Hot Springs Creek and discharging into the able volume of hot dilute wastes, the federal government 
creek just south of the city limits. The Oaklawn dis- agreed to pay 27'/2 per cent of the cost of construction 
trict, including the race-track area, also empties into this over and above the PWA grant provided that it should 
main sewer at the point of discharge. The remainder not be charged for any service or use of the system, or 
f the city is tributary to Gulpha Creek on the east. for repairs, alterations, or maintenance. The government 





















Untreated sewage has also been also reserved the right to inspect 
discharged into Little Gulpha a plant operation at any time and 
Creek, a wet-weather branch. . il ! to request betterment of main- 
For many years the Arkansas \ ye i. } tenance and operation should 
State Board of Health, through City Limits _| olte & | that be considered necessary. 
M. Z. Blair, state sanitary engi- Me “tay, i a 4 The National Park Service then 
neer, has known of the nuisances SITES “or le E made a grant of $82,000; PWA 
being created in Hot Springs Ps vei NORTH 3° granted $43,000; and the City 
and Gulpha creeks, and has ex- ‘an JG = MOUNTAIN \S2 of Hot Springs floated a gen- 
erted every effort to secure 2 i lie \ eral obligation bond issue of 
abatement. In the meantime, 4 feet I\ \ $175,000, making a total of 
though the city and park | \ FZ vor sernes | ‘= $300,000 available. The sew- 
idministrations proudly pro- “Hi MOUNTAIN — ¥ age disposal committee's selec 
claimed, ‘We bathe the world,”’ WEST e, ipa tion of the firm of Black and 
and invited the sick and ailing ee Cr ei. ee Veatch to design and supervise 
make use of the beneficial Railroad Station~5 SS ee construction of the project re 
jot water, nothing was done to Xe it w ceived the approval of the Na- 
trect the nuisance. Finally | \ \o wi @ tional Park Service. 
the Public Works Administra- A. \ - gee After preliminary studies had 
ion came into being and a con- E \\ _” » revealed the desirability of the 
erted effort was made by gov- > p\\S af oa use of the activated sludge proc- 
nument and state authorities to fe 34\” | Ms - : ess at one of the plants, the city 
remedy stream pollution. | a\\_ 1 5 felt justified in asking the Ar- 
In the interim the Arkansas Ea a = hI S kansas Power and Light Com- 
wer and Light Company had \ pany, which would benefit some 
eloped two hydro-electric 5 \ what by having its lakes pro- 
ects on the Ouachita River, B 3 55 Nyy tected, for a donation of power 
reating Lakes Hamilton and g 48 1 from its nearby high-tension 
Catherine immediately south of > “él lines. The result was an agree- 
Overnight these lakes « Jooas* ment providing that the com- 
he centers of summer ~-ogooo pany should run a power line to 
It was soon realized Sunnyside hve} —— ih isa the South Plant and credit the 


Winans Ave —» 





ble that sewage com- lo city with $25,000 for power to 

ing d Gulpha Creek was Water Line Adams St be consumed at the plant, such 
Lake Catherine, and Fic. 1. LocaTIOoN SKETCH or Hort SPRINGS power to be charged at the rate 
irge flow of sewage SEWAGE TREATMENT PLANTS of 1 cent per kw-hr. 
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A preliminary study of local conditions was made, 
covering the physical and chemical characteristics of the 
sewage, flow variations and volumes, topography of 
available plant sites, possibilities of esthetic objections, 
extent of treatment necessary, methods of treatment to be 
recommended, and route of new uptown sewers. It was 
apparent that any combination of the outfalls was 





AERATION TANKS AT SOUTH PLANT, WITH PRIMARY CLARIFIERS IN 
THE FOREGROUND 


financially impossible. An inspection of the location 
of the two outfalls indicated excellent gradients and a 
very rapid response to climatic conditions. 


DESIGN DATA FOR THE SOUTH PLANT 


Practically all the city, including Bathhouse Row, the 
hotels, and the Oaklawn Race-Track area, are served 
by the 24-in. Hot Springs Creek outfall, discharging 
just south of the city limits at the north end of the city 
dump. The sewage is a mixture of used city water, 
human waste, and hot bathhouse water, with no indus- 
trial wastes present. Analyses and field tests indicated a 
very low sulfate content. In city water, 8.4 ppm of 
sulfate was present, and in bathhouse water, 7.8 ppm. 
Hydrogen sulfide tests were negative. Composite sam- 
ples indicated a pH of 7.0; a 5-day B.O.D. of from 
220 to 320 ppm; and average settleable solids of 6.0 
ml in 15 min, 6.5 ml in 30 min, and little further settling in 
one or twohours. Temperatures ranged from 85 to 97 F. 

We concluded that we had a mod- 
erately strong, hot, fresh domestic 
sewage to treat. Ten days’ observa- 
tion of dry-weather flows indicated a 
total flow of from 880,000 to 1,102,000 
gal, with maximum rates of from 
2,140,000 to 2,860,000 gal per day, 
and a daily average of 3 hr of flow 
above the 2 mgd rate. Maximum 
flows were sharply defined between 7 
and 9 a.m., with a secondary small 
peak at 2 p.m. A study of bath- 
house records indicated a July av- 
erage of 1,200 baths per day using 233 
gal of hot spring water per bath, ora 
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water is sold to the bathhouses on a metered basis rathe, 
than, as now, on a basis of “‘per bath given.” 

A study of census figures was made and a curve cirawy 
for future growth, indicating a 1935 normal population 
of 23,000 and a 1950 population of 27,500. Obserya. 
tions of the trend of development and character of jp. 
proved property indicated that 20,000 residents, 4 
hospital patients, and 6,600 tourists—a total of 27,000— 
would be contributory to the South Plant in 1935, whi, 
for the Gulpha Plant the total was 4,000. For 1950 i: 
was expected that these figures would be 32,100 and 5,200, 
respectively. 

Design was based on an average day with a 22 (iy) 
connected population load at 75 gal per capita, and 
466,000 gal of bath water, giving a total of 2,166,000 gai 
For a day in a peak month we estimated a connected 
population load yielding 2,300,000 gal and a bathhous 
load of 930,000 gal, or a total of 3.23 mgd. Infiltration 
is excessive in wet weather and very low in dry weather 
Accordingly the policy was adopted of treating th 
dry-weather flow and by-passing excess flows to the 
streams. We used 3 mgd as a design basis for the South 
Plant. The policy of overloading the plant during 
peak flows will be adopted and all flows in excess of : 
mgd will be by-passed or given primary treatment 
only. 

The site for the plant was the only one availab 
beyond the junction of the Oaklawn district outfall and 
the Hot Springs Creek outfall. Owing to legal and 
construction difficulties it was not possible to relocate the 
Oaklawn district outfall. Topographical considerations 
and costs prohibited extension of the outfall south beyond 
the dump. It was also considered that the nearby 
property, the value of which had been depreciated for 
years by the dump, would not be further affected by a 
sewage treatment plant. Shale-rock excavation was 
indicated, with a hard dike-like stratum extending 
across the site. No residences are nearby other than the 
small-pox ‘‘pest-house.”’ 

No discharge measurements of Hot Springs Creek 
were available. However, the stream is very erratic, 
responding almost instantaneously to rainfall on the 
watershed. A boulder-strewn bed afforded excellent 
re-aeration, and algae growths above the sewer indi- 
cated only slight pollution. It was deemed advisable 
from the outset to provide complete treatment for dry- 
weather sewage flows and to use either trickling filters 
or the activated sludge process. After a comparative 
study of construction costs, operating expense, freedom 





daily total of about 280,000 gal of n Gate Va doo ee ss 
bath water. In a peak month such pr ae, __| | pein water Supp = ——__ Fence, | 
: Aeration Tanks © Studge Re-Aeration Tank — 
as March, the expectation was about — © fins: setting Tanks © © Blower House — 
4,000 daily baths, or 932,000 gal of © Wests Ons Gurner j | Winans Ave, i 


bath water. This peak may be ma- 
terially reduced when the hot spring 





Fic. 2. GENERAL LAYOUT OF THE SOUTH PLANT 
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d sludge was decided upon. 
GENERAL FEATURES OF THE SOUTH PLANT 


South Plant (Fig. 2) is of the activated sludge 
signed to handle 3 mgd of sewage from a popula- 
32,100. A motor-driven sewage screen of the 

,utor type, with */s-in. slotted openings, has been 

| in a concrete structure which serves as a screen 

pass chamber. Flows in excess of 4 mgd are 
itically by-passed and the entire flow may be by- 
| at this point if desired. The screen is operated 
y a 3-hp float-controlled motor, and there is a hand- 
ieaned bar screen with 1-in. openings for emergency use. 
A settling period of 1.8 hr has been provided for in two 
-ectangular tanks equipped with sludge collectors and 

um skimmers of the straight-line type. The average 
ttling rate is 1,415 gal per sq ft of tank surface per day, 
nd the length of the overflow weir is 6.7 ft per million 
vallons of daily capacity. 

Six aeration tanks of the Manchester type with a total 

pacity equal to 5.4 hr average flow, plus an allowance 
(25 per cent for returned activated sludge, have been 
provided. Air is diffused by alundum plates set in re- 
eptacles at the bottom of the tanks. These plates 

ver a total of 910 sq ft, or approximately 11 per cent 
f the tank surface. 

Duplicate final settling tanks with a total capacity of 
> hr of average flow, plus an allowance of 25 per cent for 
returned sludge, have been constructed. These tanks 
ure equipped with sludge collectors of the straight-line 
type, and with an overflow weir having a length of 44 ft 
per million gallons of daily capacity. The average 
settling rate is 880 gal per sq ft of tank surface per day. 

[he re-aeration tank has a capacity of approximately 
| hr activated sludge production, and is so located that 
t may be filled by gravity from the final settling tank. 
\ tank of the fill-and-draw type, with a capacity of 
ipproximately 1'/, hr production of activated sludge, 
has been provided for the purpose of concentrating waste 
sludge previous to digestion. The sludge digester is of 
the floating-cover type, with a capacity of 2 cu ft per 





STING TANK AND SLUDGE Beps, GULPHA PLAN? 


nd is equipped for gas collection. Hot-water 
e been installed should it be found necessary in 
‘He luture to provide temperature control of digestion. 
ested sludge will be air-dried on sand beds of the 


iventional type. An allowance of */, sq ft per capita 
/4 Sq It p 

is been made, 

am rious pumps, air blowers, recording devices, 


, iacilities have been located in a brick-and- 
crete building which also houses the office and labo- 
r ne plant is served by city water, and power is 


lors, and adaptability to the site, the use of 
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obtained from the Arkansas Power and Light Company. 
The plant site is enclosed by a 7-ft non-climbable gal- 
vanized-wire fence, and flood-lighted for night opera- 
tion. Sewage flow will be measured by means of a 
24-in. Cippoletti weir and recording meter. 


TRICKLING FILTER DECIDED ON FOR GULPHA PLANT 


The Gulpha Plant serves only about 500 acres inside 
the city limits, but the point of discharge is such that a 





CONCRETE PIERS AND STEBL STRAPS WERE UseEp TO HOLD THE 
14-IN. PIPE IN PLACE IN THE ARCHWAY 
Hot Springs Creek Flows Under the Main Thoroughfare Through 
This 18-Ft Stone Archway 


considerable acreage outside, near the government free 
tourist camp, can some day be connected to it. This 
system had practically normal domestic sewage, and 
only a small proportion of the houses were connected 
The B.O.D. samples reflected a low night flow, the 18-hr 
day composites giving a 5-day B.O.D. of from 185 to 450 
ppm. The pH average 7.1, and settleable solids were 
7.0 ml in 15 min, with very little increase thereafter. 
Temperatures were not taken as there is very little, if 
any, bathhouse water entering this system. 

The outfall runs east along the Rock Island Railroad 
and discharges into Little Gulpha Creek about 500 ft 
above its junction with Gulpha Creek. Sewage flow 
measurements were made as at the South Plant, and 
total flows were found to range from 80,000 to 118,000 
gal per day, with a maximum recorded rate of 342,000. 
The minimum rate was below 20,000 gal per day. The 
rate of flow exceeded 200,000 gal per day for an average 
of 4 hr daily. With an estimated population of 2,000 
served, this sewage flow approximates 51 gal per capita. 
For a future connected population of 4,200, we have 
allowed 60 gal per capita and set the design basis at the 
rate of 300,000 gal. Before the plant was built, the 
federal government located a transient camp for 1,200 
people near its free tourist camp and piped the sewage 
down to the Gulpha outfall, thus practically reaching 
the future loading expected. An extension of this tran- 
sient-camp sewer will serve the tourist camp. 

As at the South Plant, complete treatment was con- 
sidered necessary. In view of the small flows and the 
prospect of part-time operation, we selected a separate 
sludge-digestion, trickling-filter, final-settling type plant, 
with chlorination for odor control or sterilization. 
Automatic time-controlled devices are provided, and the 
chlorine is automatically fed at any one of three possible 
points. Space and facilities for doubling the size of the 
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plant were provided at the site, and if the transient 
camp is enlarged, it may be necessary to use heavy chlori- 
nation and increased filter loadings. 
GENERAL FEATURES OF THE GULPHA PLANT 

The Gulpha Plant is of the sprinkling-filter type, 
designed to handle 0.3 mgd of strictly sanitary sewage 
from a population of 5,200. A 10-in. revolving screen 
of the comminutor type has been located near a by-pass 





CONSTRUCTING UPTOWN SEWER NEAR THE ARLINGTON HoTEe! 


chamber so arranged that flows in excess of 400,000 gal 
per day are automatically by-passed. A settling period 
of 1.2 hr has been provided in a rectangular tank 
equipped with sludge collectors and scum skimmers of the 
straight-line type. The skimmings are conducted to a 
grease trap so arranged that it will act as an overflow 
and by-pass in the event that the dosing siphon fails to 
operate. The average settling rate in this tank is 1,250 
gal per sq ft of tank surface, and a weir length of 26 ft 
per million gallons of daily capacity has been provided. 

The trickling filter is of the revolving distributor type, 
108 ft in diameter and 6.5 ft deep. The filter rock con- 
sists of 5.5 ft of crushed novaculite, a local, high-silica 
rock with a 12-in. top dressing of crushed Hot Springs 
granite. Provision is made for flooding and for chlorina- 
tion. 

The final settling tank is of the central inlet and periph- 
eral overflow type, and has an average detention 
period of two hours. The average settling rate is ap- 
proximately 700 gal per sq ft of tank surface per day, 
and the overflow-weir length is 72 ft, or approximately 
240 ft per million gallons of daily capacity. Sludge from 
this plant unit is pumped back into the influent line of 
the primary tank by means of a motor-driven unit con- 
trolled through an adjustable time-switch. 

By means of a chlorinator with a capacity of 36 Ib 
per day, having automatic time-clock control, chlorine 
solution may be applied at the plant inlet, at the trickling 
filter inlet, and at the outlet of the final settling tank 

In a single tank of the floating-cover type, 2 cu ft of 
digestion capacity has been provided. This tank is 
equipped for gas collection and temperature control if 
found necessary. Two underdrained sand beds with an 
area of approximately 0.5 sq ft per capita have been 
constructed. 

Plant equipment is housed in a brick-and-concrete 
building, conveniently located with respect to the various 
plant units. Laboratory facilities have not been in- 
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cluded because all tests will be run at the South Plan; 
The plant site is served by city water, and power is ob. 
tained from the local company. A 7-ft non-climbabje 
fence surrounds the site, which is being landscaped. 


CONSTRUCTING THE UPTOWN SEWERS 


One section of the project consisted of laying a relief 
sanitary sewer from the end of Bathhouse Row up 
Park and Central avenues, a distance of approximately 
6,800 ft. The existing 6-in. sanitary sewer had beep 
laid to varying grade on a very poor alignment. Ny» 
field notes, profiles, or records were available. Records 
of the location of gas and water mains were likewise 
not to be had. Storm-water archways were knowy 
to be in the street, but it was not known where they 
were located, or at what depth. , 

In the early days, Hot Springs Creek flowed down the 
main thoroughfare and Bathhouse Row faced the creek. 
As the city grew, it was decided to enclose the creek in an 
archway, to fill in the sides, and to use the top of the 
archway as a street. Accordingly an 18-ft archway was 
built of native rock. The creek bed was not paved ex. 
cept in a few places. Today only a few people realize 
that there is a creek flowing under the main business 
street of the city. It was finally decided to start at g 
cast-iron sewer in the Hot Springs Creek archway under 
Central Avenue and follow it for a time; then to leave 
the arched structure and proceed under the gutters and 
under the grass parkway and sidewalks. This part of 
the work was the most interesting from a construction 
standpoint, as it was necessary literally to feel our way, 
and to be constantly on the alert for necessary changes in 
grade and alignment to miss serious obstructions. 

Inside the large Hot Springs Creek archway pre- 
viously mentioned, temperatures up to 120 F were en- 
countered, and vision was limited because of condensa 
tion. The contractor installed a cut-off tarpaulin cur- 
tain and an exhaust fan so that the men could work more 
than an hour atatime. The old base of the archway had 
eroded away and the holes had filled with sludge. Fir. 
ing alignment and grade for the 400 ft of 14-in. cast-iron 
pipe in the archway was difficult. Concrete piers and 
steel straps were used to hold the pipe in place. 

All excavating was done by hand, and the backiill 
was very thoroughly tamped in place to prevent settling 

Manholes were so close together that a clear line of 
sight from manhole to manhole was possible throughout 
Ground water was not a serious problem anywhere 
The old sewer is still in place serving a few residences 
but the flow has been intercepted in several places ané 
overflow lines have been cut into the new sewer, which 
averages about 12 in. lower than the old line. 

Construction was under the direction of Edward 
Farmer, assisted by Wendell Wyatt, both Juniors Am 
Soc. C.E., from the office of Black and Veatch, and Car! 
Wilson, inspector. The engineer inspector for PWA was 
A. M. Lund, M. Am. Soc. C.E., of Little Rock, who was 
assisted by W. A. Crow. The cooperation of D. 4 
MacCrea, M. Am. Soc. C.E., engineer examiner of the 
State Director’s office, PWA, Little Rock, was 4p 
preciated. City Attorney A. T. Davies represented the 
City of Hot Springs, and Superintendent T. J. Alles. 
Jr., of the Hot Springs National Park, represented the 
Park Service. The construction superintendent 1 
H. A. McGuire, contractors on the South Plant, ¥® 
A. T. Bodie. On the uptown sewers, Cleveland Smith 
represented A. C. Kennedy. The contractor lor the 
Gulpha plant was A. C. Jones. The writer had gener 
charge of the project from the preliminary studies 
through the placing of the plants in operation. 
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THIRTY-FIVE hundred miles in length, the 
Mississippi Valley water transportation system 
embraces the Mississippi between the Gulf and 
Minneapolis, with a connection to the Great Lakes by 
way of the Illinois waterway system; the Ohio between 
Pittsburgh and Cairo; and the Missouri below 
Kansas City. Expenditures to date for navigation 
hetterments to the system aggregate $500,000,000, 
and an additional $150,000,000 will be required 
fo complete the work now contemplated. Mainte- 
nance, including lock operation, is estimated at 
$10,000,000 annually. The improvements so far 
made accommodate a total water-borne traffic of 
approximately 50,000,000 tons a year on the system, 
exclusive of materials for improvement works and 
of commerce on the tributaries. 
Few engineering topics have aroused so much 
difference of opinion as the question of the economic 
justification of these expenditures. Mr. Putnam 





Waterway Versus Rail Transportation 


tre the Improvements on the Mississippi Valley Waterway System Economically Justified? 


takes the affirmative, contingent upon the ability of 
the Middle West to develop a traffic of 35 billion ton 
miles a year within the near future. In addition, 
he views improvements now going on as securing 
previous investments in the system and perpetuating 
our “inland coast.” Mr. Wonson, on the other hand, 
questions the economic justification of improving 
any waterway which requires a large outlay even to 
permit navigation by a restricted type of craft. The 
Mississippi Valley system, says Mr. Wonson, should 
carry such service charges as will enable it to be self- 
supporting, and in the event that the cost exceeds the 
revenue, should be retired or operated as a feeder to 
existing rail facilities. 

Members will be interested in the presentation of 
this timely subject from two different viewpoints. 
Both articles are abstracts of papers delivered on 
April 25, 1956, before the Waterways Division at the 
Hot Springs Meeting of the Society. 


Mississipp1 Valley Water Transportation 


By Rurus W. Putnam 
MemBerR AMERICAN Society or Civit ENGINEERS 
Director, CuicaGo REGIONAL Port Commission, Cuicaco, ILL. 


had its beginning long before the white man 

came to America. It was the canoe of the 
explorer and later the keel boat and flat boat of the 
trader in furs and other commodities that opened up 
the only great trade routes to the interior available until 
the middle of the nineteenth century. 

Steam navigation was first used on the western rivers 
bout 1810. The boats were of the “‘packet’’ type, carry- 
ing both freight and passengers, and were operated 
upstream as well as downstream. With improved 
transportation, river settlements increased in number and 
size, trade boomed, and New Orleans became a port of 
primary importance. Between the years 1840 and 1860, 
water transportation in the Mississippi Valley was at its 
height. The first real blow came with the completion of 


Wise transportation in the Mississippi Valley 





WBOAT OF THE INLAND WATERWAYS CORPORATION 
ON THE ILLINOIS RIVER 


through rail lines between the Middle West and the 
Atlantic seaboard. 

During the entire period of almost complete depend- 
ence on the rivers, little was done either by public or 
by private agencies to make them more suitable for 
navigation. The first comprehensive plan for the im- 
provement of the Mississippi River above New Orleans 
was not undertaken until 1880. A program for the Ohio 
River was begun the same year; the canalization of the 
Monongahela River was started in 1876; improvement 
work on the Missouri was initiated in 1878; and that 
on the upper Mississippi in 1872. 

The towboat and barge system of river transportation 
began with the movement of coal downstream on the 
Ohio River in 1850. By the time these river improve- 
ment projects were well established as a matter of na- 
tional policy, towboat and barge traffic had reached a 
substantial volume. It was to benefit this coal move- 
ment, as well as the shipment of steel from Pittsburgh, 
that the project for the improvement of the Ohio River 
by slack-watering was undertaken in 1910. 

The principal routes in the Mississippi Valley com- 
prise the Mississippi River as far as Minneapolis, with 
the connection to the Great Lakes by way of the Illinois 
waterway system; the Ohio River between Pittsburgh 
and Cairo; and the Missouri below Kansas City. This 
system has a total length of about 3,500 miles and will 
have a depth of at least 9 ft at extreme low water. This 
depth is now available for over 90 per cent of the time 
on the Ohio River, the Illinois waterway system, and the 
Mississippi below St. Louis—a total length of over 2,500 
miles. The projects for the upper Mississippi and the 
lower Missouri should be completed within the next 
five years. 
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Including only those portions of flood control works 
having a direct relation to the betterment of navigation, 
the total expenditures to date for capital improvements 
amount to $500,000,000, and approximately $150,000,000 
additional will be required to complete these projects. 
Maintenance, including operation of the locks, has been 
estimated at $10,000,000 a year. 





TOWING ON THE OnT10 RIVER 
Note the New Type of Tanker at the Left 


Extensive facilities have been provided at many 
places along these rivers for the transfer and storage of 
freight such as coal, steel, pipe, petroleum products, 
building materials, cotton, sugar, sisal, bauxite, molasses, 
grain, and miscellaneous cargo. 


WATER TRANSPORTATION EQUIPMENT 


The latest reports by the U. S. Department of Com- 
merce indicate that there are approximately 160 tow- 
boats of 100 ihp or over in service on the water routes in 
the Mississippi Valley, and that the aggregate indicated 
horsepower of these towboats is about 100,000. The 
same reports show that barges of 100 tons or over have a 
combined carrying capacity of approximately 1,500,000 
tons. The Diesel engine is replacing the steam engine 
in many instances, the saving in crew and fuel costs 
offsetting the higher fixed charges. Propulsion units of 
1,500 ihp or more are becoming quite common. 

Wooden barges were once the vogue, and they con- 
tinued in extensive use for a great many years. In 
recent years, however, most of the towboats have been 
built of steel, and in large towing operations the use of 
steel barges is practically universal. 

Self-propelled barges are a rarity on the Mississippi 
system, contrary to the practice on canals and water- 
ways in the East. The Federal Barge Line, a division 
of the Inland Waterways Corporation, which operates 
on the lower Mississippi, had three in service for several 
years but their use was discontinued over a year ago. 
Although they made fast time while navigating, too 
much time was lost at the terminals. 

The traffic carried on this main system of inland water- 
ways has been much greater in recent years than during 
the period when water routes were the only means of 
long-distance transport of freight in large quantities. 
Furthermore, there has been a substantial growth since 
the improvement projects have been nearing comple- 
tion. Excluding the traffic on the tributaries, the total 
water-borne commerce on this system in the year 1915 


approximated 15,000,000 tons; it now totals about 
30,000,000 tons a year. A large proportion of this move. 
ment is over a comparatively short haul. The average 
haul has been gradually increasing but whether ‘his 
will continue is problematical. 


WATER TRANSPORTATION COSTS 


What appears to be a wide variation in the cost of 
towboats is largely due to differences in size or class of 
operating machinery. Steam towboats vary roughly 
from $250 per ihp for boats of from 500 to 1,000 ihp to 

200 per ihp for boats of from 1,500 to 2,000 ihp. Tow- 
boats using Diesel engines are usually slightly higher in 
cost. There is also a wide range in the cost of barges, 
but these may be grouped roughly as follows: 


. $15 to $20 per ton of cargo capacity 
. $18 to $25 per ton of cargo capacity 
. $30 to $40 per ton of cargo capacity 


Hopper type . 
Deck barges . 
Package freighters 


Fixed charges, including interest, depreciation, in- 
surance, taxes, and annual overhaul, average around 





TERMINAL WAREHOUSE OF THE INLAND WATERWAYS 
CORPORATION AT BIRMINGHAM, ALA. 


18 per cent. Operating costs include wages, food, fuel, 
lubrication, repairs, and superintendence. Wages vary 
from $3 to $6 per man per day, and crews from 20 to 
30 men. Subsistence costs vary between 55 cents per 
man per day for the Federal Barge Line (on the lower 
Mississippi) to $1.10 per man per day in the Chicago 
district. Steam towboats average about 2,600 ton miles 
per barrel of fuel oil, and Diesel engines about 4,500 
ton miles per barrel. Lubricating costs for steam tow- 
boats average approximately 3 mills per ihp for each day 
of service, while towboats equipped with Diesel engines 
average about 8 mills per ihp per day for a two-cycle 
engine and 4 mills for a four-cycle engine. 

In addition to the annual overhaul, repairs throughout 
the season for steam towboats average 3 cents per ihp 
per day, and for Diesel engine installations about 4 cents 
per ihp per day. Repairs to barges vary between ! and 
5 per cent of the first cost of the barges. The cost ol 
superintendence will amount annually to from | to 2 
per cent of the cost of the fleet operated. There are 
also miscellaneous charges, which amount to | cent per 
ihp per day of service. Steam towboats average 1 ton 
miles per hp-hr upstream and 17 ton miles per hp-hr 
downstream. 

With all the wealth of written material on the economi< 








\ 


must 
avail 
peric 
certa 
and | 
the 

persi 
are c 
than 


Th 
dey e] 
Close: 
to th 
pictu 
tollov 
by th 

Bo 
growt 
railro 
of the 
comn 
the n 
Perioc 





a WY ef 


pA 
— 


SB A © bo 


_ 





y 6, N o. 7 


ation of transportation projects, and particularly 
in vy of the excellent papers previously published in 
fR\SACTIONS, One might think that all points on both 
{ the controversy had been covered, but the writer 
s he has an approach to the subject sufficiently 
\iffercnt to provoke a new line of discussion. 

\ rough comparison will determine the net tangible 
cost to the country at large of supporting the existing 
trafic on the main waterways of the Mississippi Valley. 
If all the waterway traffic were carried by railroads 
serving the same points, allowing a cost of $50,000 per 
mile for the roadway, a capital investment of about 
$175,000,000 would be involved compared with a cost 
of $500,000,000 for waterways. The annual traffic 
handled by waterways is about 5,000,000,000 ton miles, 
which is equivalent to about 3,600,000,000 ton miles 
by rail. Transportation of this traffic by rail would 
cost about $40,000,000, as against $60,500,000 by water. 

When improvements now under way are completed, 
these water transportation routes could easily accom- 
modate an annual traffic of at least 50 billion ton miles, 
and with the addition of duplicate locks at critical 
locations, this capacity could be doubled. If a com- 
parison is made on the basis of capacity—in which case 
the first cost of the railroad roadway required to carry it 
would be doubled—the costs involved would be approxi- 
mately $233,000,000 by rail and $167,000,000 by water. 
In this case the comparison favors water transportation. 
If the water traffic totaled 35 billion ton miles, the cor- 
responding railroad tonnage would be about 25 billion, ap- 
proximately the capacity of a single-line road; under those 
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conditions it would cost $155,000,000 by rail and 
$143,250,000 by water. The tangible economic justifica- 
tion of this large expenditure for waterway development 
lies, therefore, in the ability of industry and commerce 
in the Middle West to develop and support water traffic 
approximating 35 million ton miles a year. 


INTANGIBLE VALUES SHOULD ALSO BE CONSIDERED 


In a discussion of the intangible effects of the develop- 
ment of water transportation routes in the Mississippi 
Valley, it is necessary to keep in mind that most of the 
construction operations in connection with the improve- 
ment of these routes have heen completed and the 
expenditures already made. Arguments as to the wisdom 
of works already completed are somewhat academic, 
as the money expended cannot be recovered without 
putting these projects to work. 

All the great nations of the world have been developed 
on the premise that the sea is the base of the system of 
transportation. By close analogy the interior of a great 
country may be developed to best advantage by preserv- 
ing for the use of the general public the free water high- 
ways of its great rivers, even at some expense if necessary. 
The principle involved is identical. In the opinion of 
the writer, some $20,000,000 a year is a small price for 
this country to pay if by so doing it accomplishes the 
multiple purpose of salvaging large expenditures made 
in previous years, of preventing a violent readjustment 
in the distribution of industries and population, and of 
preserving a group of minor ‘‘sea bases’’ located on a 
secondary coast line 7,000 miles in length. 


River Transportation Is Not Cheap 


By S. L. Wonson 


MemBeER AMERICAN Society or Crvit ENGINEERS 
Assistant Cuier Encineer, Missouri Paciric Rartroap, St. Louts, Mo. 


the Mississippi Valley exercised an essential 

function in our national life. So long as the 
muscles of men and animals were the only motive power 
available, river transportation remained inherently su- 
perior to any form of land transportation. Consequently 
certain feelings as to the virtue of river transportation 
and the necessity for its continuance were impressed on 
the national consciousness. Such impressions, which 
persist for some time after their factual basis has passed, 
are characterized by emphasis upon the emotional rather 
than the realistic viewpoint. 


Wis into the nineteenth century the rivers of 


DECLINE OF THE RIVERS AS FREIGHT CARRIERS 


The function of the railroads as freight carriers did not 
develop immediately. The railroad map of 1840 dis- 
closes a complementary relation of the early railroads 
to the waterways, but the map of 1860 shows a different 
picture. The shift of traffic from river to rail had started, 
lollowing the shift in the direction of traffic initiated 


by the opening of the Erie Canal. 

Both the shift of traffic from river to rail and the rapid 
growth of the country after the Civil War caused the 
railroad plant to be at times overtaxed, and the situation 
ol the waterways became the concern of various official 
cae es and commissions. All these bodies based 

< 


for inland waterway transportation upon the 


period idequacy of the railroads and the consequent 


necessity for additional facilities to meet transportation 
requirements. 

The sudden large increase in transportation needs 
during the World War again taxed the railroad plant to 
its limit, and together with the taking over by the 
United States of transportation on certain waterways 
in 1918, apparently contributed to the feeling that land 
transportation was inadequate and must be supple- 
mented by the development of the inland waterways. 
As the passing of an era came to discount the correctness 
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of this conclusion, emphasis has shifted to a superior 
economy claimed for inland waterway transportation. 


DO RIVER IMPROVEMENTS FILL A REAL NEED? 


Some hold that improved waterways are natural 
competitors of the railroads and effectively regulate 
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their rates. This theory was advanced as early as 1874. 
However, the more clear-sighted commentators have 
recognized the fallacy of this view. In A Traffic History 
of the Mississippi River System (1909), Frank H. Dixon 
said, “If the purpose is to reduce railway rates, there are 
more direct and less costly methods of accomplishing 
this result.”’ 

The National Waterways Commission, in its first 
report of 1910, pointed out that expenditures on water- 
way improvement for the purpose of regulating rail- 
roads or reducing rates, are not justified by either reason 
or experience. The scope of railroad regulation has been 
so extended and strengthened in recent years as to 
justify the conclusions of these two authorities. 

In view of the foregoing, an attempt to appraise the 
fundamentals of the situation may be in order. Public 
necessity requires a transportation service that is ade 
quate, efficient, and economical. There seems to be 
general agreement that the railroad plant is adequate for 
present transportation needs and that it will continue 
to be so for some time to come. 

Class | rail carriers of the United States transported 
2.452 million tons of revenue freight in 1929 and 1,370 
million tons in 1934. Transportation on the major 
rivers of the Mississippi basin amounted to 36 million 
tons in 1934, and these figures include materials used in 
river improvement work. 

Considering that the railroad plant was not overtaxed 
in 1929 and that its efficiency will increase, it would ap- 
pear that the construction, maintenance, and operation 
of waterways in the Valley is no longer justified on the 
ground that other agencies of transportation are or will 
be inadequate in capacity 
RAILROADS AND WATERWAYS NOT ON AN EQUAL FOOTING 

From the viewpoint of efficiency, the rail carriers have 
certain inherent advantages, such as a superior flexibility 
of service and the power to render continuous transpor- 
tation without delay or expense for transfer at inter- 
mediate points. Other things being equal, the relative 
efficiency of two or more types of transportation service 
will be clearly shown by the revealing test of public use. 
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It is well known, however, that such equality of cop. 
ditions does not now exist. The rail carriers are sy! ject 
to restrictive legislation and regulation, while the river 
carriers are largely free from such restrictions and are 
further enabled, by acts of government, to offer their 
services for a charge which does not cover the tota! cost 
by a substantial margin. In other words, the users of 
the service pay a part of the cost and the taxpayers pay 
the rest. ; ; 

Broadly speaking, the total cost of rail transportation 
to the public may be measured by the charge for the 
service. In 1934 the average charge per ton mile for 
freight transported by Class | rail carriers was 9.8 mills 
of which 0.9 mill was directly refunded to the public 
in the form of taxes, thus reducing this charge to slightly 
below 9 mills per ton mile. These figures apply sub. 
stantially to the railroads serving the Valley. 

Neither the cost of the river carriers nor their charges 
for service are a measure of the total cost to the public, 
as such cost includes public expenditures for river jm. 
provements for purposes of navigation, and public ex. 
penditures for river terminals. 


EXPENDITURES BY THE GOVERNMENT FOR RIVER 
IMPROVEMENT 


Of the cost of river transportation, the part paid by 
federal taxpayers differs widely for the various rivers 
of the Mississippi basin. The figures that follow are 
derived from the annual report of the Chief of Engineers, 
U. S. Army, for the year 1934, which is the latest for 
which statistics for both expenditures and traffic have 
been published. Interest at 3 per cent and current 
maintenance are used, and no allowance is made for 
amortization. 

The course of the Ohio River parallels the main currents 
of traffic and it flows through a highly industrialized 
section in which bulk commodities are found in great 
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RAILROAD CONSTRUCTION IN PROGRESS NEAR WASHINGTON, M 


Excavation for New Alignment Along Missouri River 


quantities. Tonnage on the Ohio exceeds that on the 
Mississippi. Notwithstanding these favorable factors 
federal expenditures, adjusted for circuity (the excess 
mileage by river over the mileage by rail), amount | 
7.8 mills per ton mile of river traffic. . 

Conditions on the Monongahela are exceptionally 
favorable to low-cost river carriage. Its tonnage "© 
been larger than that of the Ohio and is now about + 
per cent of the latter. Disregarding circuity, which 1s 


slight, the federal contribution to the cost of transporta 
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this river is 2'/, mills per ton mile. Of this ton- 
3 per cent is coal, moved downstream from mines 
he river. 
contribution of the federal taxpayers to the cost 
; transportation on the Mississippi River between 
Minneapolis and the mouth of the Ohio is 2.4 cents per 
le, and maintenance amounts to 1.1 cents per ton 
mM [hese figures disregard circuity, which is not great, 
and take no account of the fact that more than one- 
third of the total tonnage is material for river improve- 
, Commerce on the Missouri River has always been 
relatively insignificant, as the natural channel conditions 
for navigation and the direction of its course above 
Kansas City are both unfavorable for the needs of traffic. 
Disregarding circuity and any expenditure on the Fort 
Peck project, the cost to the Federal taxpayers of river 
transportation between Sioux City and the mouth of 
the Missouri is 26 cents per ton mile, and the main- 
tenance cost alone is 5 cents per ton mile. In 1929 more 
than 99 per cent of the total tonnage was material for 
river improvement work. In later years, the percentage 
has been simply stated as “‘large.”’ 

On the lower Mississippi, if anywhere, we should 
xpect to find a large volume of traffic carried at a cost 
«low the possible range of transportation cost by land. 
Yet the Mississippi Valley Committee of the PWA finds 
that the cost of improving this section of the river 

navigation may be estimated conservatively at 
$190,000,000 and that the average annual maintenance 
it least $2,700,000. 
his committee states that during the period 1928 
32 the average annual traffic, exclusive of material 
ised in government work and the coastwise and foreign 
troleum trafic below Baton Rouge, was about 
681,000,000 ton miles, and that, allowing for the mean- 
lering course of the river, involving distances by water 
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that are some 50 per cent greater than those by rail, 
the actual public expenditures would be approximately 
S per ton mile. 
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THE REVENUE OF WATER CARRIERS 


The Inland Waterways Corporation, owned and con- 
trolled by the United States, is the dominant common 
“arrier by water in the Valley. Operating the Federal 
Sarge Lines with modern and efficient equipment, its 
revenue is presumably an approximate measure of the 


fecessary charge for carrier service. In 1934 its revenue 
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was 3.6 mills per ton mile for the upper Mississippi, and 
34 mills per ton mile for the lower Mississippi. 
In 1934 the revenues of the corporation were less than 
its expenses. The balance sheet indicates that this 
tendency has prevailed since the beginning of operations 
in 1924. 

It therefore appears that 3'/, or perhaps 4 mills per 
ton mile should be added to the costs previously men- 
tioned as representing the necessary revenue of the com- 
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STREET VIEW OF PASSENGER STATION AT LITTLE Rock, ARK. 


Tracks Are on the Lower Level 


mon carrier by river. The costs of private and contact 
carriers are doubtless less, although the cost of private 
terminals should be included. Again, the circuity factor 
should be applied to the ton-mile cost to make it com- 
parable with the cost of rail transportion. On the lower 
Mississippi, for example, federal expenditures and com- 
mon carrier revenue produce a ton-mile cost to the public 
of 14 or 15 mills as against a total cost of 9 or 10 mills 
for rail carriage. 


THE SO-CALLED INTANGIBLE VALUE OF WATERWAYS 


The suggestion is sometimes made that while the exist- 
ing investment in waterways may not have been wholly 
wise, this investment should be preserved or ‘‘salvaged’’ 
by providing for its continued use. No agency of trans- 
portation, regardless of investment, should be preserved 
simply because of past performance. If and when it 
becomes relatively inefficient, outmoded, and obsolete, 
the public interest requires that it be retired from use. 

Consideration of the essential part formerly played 
by the waterways of the Valley is not a sound basis for 
expenditures for the improvement and maintenance of 
these waterways for transportation purposes. 

Public expenditures will have to be repaid, with in 
terest, by taxation. Expenditures which are an exercise 
of a power of government, rather than of its essential 
function, should rest upon a basis of economic justifica 
tion. Otherwise they constitute a levy upon the nation’s 
total consumption of goods and services. 

CONCLUSIONS 

Projects upon which the cost of federal maintenance 
exceeds the cost of using other transportation facilities, 
should be retired or turned over to such local interests 
as may be able to operate and maintain them on an 
economic basis. 

Projects upon which the cost of federal maintenance 
is less than the cost of using other available facilities 
should, in justice to the taxpayers who now support 
them, carry such service charges as may be equitable. 

Additional expenditures should not be made except 
upon a basis of economic justification. Such justification 
should take into consideration all costs involved and a 
realistic appraisal of the traffic to be expected. 
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now well advanced on the Fort Peck Dam graders, tractors, and trucks. Naturally, the scope a 
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to 9-ft channel in the Missouri River east of Sioux employment relief, but only careful planning and 
City, Iowa. Nearly one-third of the hydraulic fill determined prosecution of the throughout the t 
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the diversion tunnels will be completed in time to tinuous a of not less than 4,000 men since the 
permit closure of the dam next year. This remark- June 1934. This article is abstracted from a paper of 
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dam was facilitated by the use of the most modern neers, on April 25, 1956, before the Construction bu 
construction equipment, including hydraulic pipe- Division of the Society at its Hot Springs Meeting. pt 
bee 
N October 23, 1933, actual construction work Fort Peck project is being constructed as part of the 3,8 
began on the Fort Peck project, located on the public works program to provide work for the unem- ; 
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Sioux City, Iowa, and St. Louis, Mo. By storing flood 1936, there were 9,199 persons on the pay rolls. wel 
water and releasing it during periods of low water, Of all the projects being prosecuted throughout the be j 
sufficient flow can be assured to maintain an 8- to 9-ft mation by the U. S. Corps of Army Engineers, Fort Peck cre’ 
channel for this stretch throughout the navigation season. is probably the largest and embraces the most varied 24- 
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id has been constructed and 
ng operated. A combined 
nd vehicular bridge has been 


thrown across the Missouri River. 
Over 6 miles of standard railway 
tre has been placed, leading to 


nclosing the area of the dam. 
it has been necessary to build 
naintain many miles of paved 
roads in the town and of con- 
struction roads in the working 
area. To provide power for the 
dredges, a 50,000-kva, 154,000-v 
power line, 288 miles in length, 
has been built from Great Falls, 
Mont., to the dam site. To place 
the hydraulic fill of 100,000,000 cu 
vd. four electric dredging units, 
unprecedented in size, have been 
built on the site and placed in 
service. A complete town has 
been built, housing 435 families and 
3,800 workmen. 

The dam, the diversion tunnels, 
and the spillway all include plan- 
ning and construction problems of 
considerable magnitude. There 
were 125,000,000 cu yd of earth to 
be moved; 1,200,000 cu yd of con- 
crete to be placed; 24,680 lin ft of 
24-ft 8-in. tunnel to be driven and lined; 3,500,000 cu yd 
of gravel and 1,500,000 cu yd of heavy riprap stone to 
be placed in the toes and on the slopes of the dam; and 
17.000 tons of steel sheet piling to be driven for the cut- 
ff wall. The general plan of the dam is shown in Fig. 1, 
ind a cross-section in Fig. 2. 

Wherever it might be located, such a project would 
present formidable problems and provide valuable ex- 
perience data. But the Fort Peck project is in sparsely 
settled Montana, far from centers of population where 
skilled workmen congregate, and remote from all those 
facilities so essential to uninterrupted progress. Since 
the project is a part of the PWA program, speed in start- 
ing was essential in order that men might be put to 
work at the earliest possible date. Improvisation was 
required. Work had to be pushed regardless of weather 
litions; an organization had to be welded to- 
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AIRPLANE VIEW OF SPILLWAY GATE STRUCTURE, Fort Peck Dam, SepreMBerR 10, 1935 


Showing Gate Structure in the Foreground 


gether; and men unaccustomed to construction work 
had to be trained. 


ALL-ROUND USEFULNESS OF THE TRACTOR 


It has been necessary at Fort Peck to utilize the most 
modern machines wherever possible, otherwise the task 
could hardly have been undertaken. Aside from the 
dredges, the tractor and the truck have been employed 
to the greatest extent. 

An outstanding illustration of the tractor’s usefulness 
has been given at Fort Peck. Tractors hauled the long 
poles and stretched the cables for the power line, pulled 
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the graders and 12-cu yd carry-alls for building the 
roads in the town, and were used to snake piling and 
timbers for the Missouri River Bridge and the many 
miles of railroad trestle. During the building of the 
dredging plant, small 20-hp tractors buzzed to and fro in 
the boat yard, dragging heavy timbers from stock piles 
to the points where units were being built. After the 
dredges, barges, and pontoons were completed, tractors 
assisted in pulling or pushing them into the water. 

Most of the stripping at the base of the dam was ac- 
complished by elevating graders pulled by the latest 
type of 75-hp Diesel-operated tractors; the latter also 
proved excellent stump-pullers, aiding materially in 
clearing operations. Tractors were used on all the rail- 
road grading, the climax being reached when a 90-hp 
machine pulled two 12-cu yd carry-alls. Tractors 
operate continually on the beaches of the fill, pulling 
skids loaded with dredge pipe and construction material. 
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Numberless smaller jobs have been performed. Trucks 
are assisted up steep grades and pulled out when they 
get bogged in mud or sand. Buildings are moved quickly 
and efficiently. Recently, a single-story, 92 by 38-ft 
frame structure was skidded over 3,500 ft by six 75-hp 
machines. 

Chains for pulling or bumpers for pushing were the 
only accessories required for these operations. By 
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means of the bulldozer attachment, which can be set for 
straightaway work or used at an angle in either direc- 
tion, a machine is available which can grade roads, dig 
drainage ditches, and move earth, gravel, and boulders 
over short distances very economically. Bulldozers 
have been utilized at Fort Peck for all these purposes, 
but their chief use has been on the construction of the 
gravel-and-rock toes. Specifications require that the 
gravel shall be not more than 6 in., nor less than '/» in., 
in diameter. It is brought in by rail in general service 
cars and dumped from the trestles. Bulldozers were 
found ideal for moving the gravel the distances required 
(a maximum of 250 ft from the center line of the trestle), 
and for keeping the trestle clear for continued dumping. 
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Constructing Downstream Toe on West Bank 
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During a period of several months, five or more 75-hp 
machines were engaged on this work. 

In the summer of 1935 a rock sill was placed under 
part of the Missouri River Bridge as a protective meas. 
ure against floods prior to the closure of the dam, which 
is scheduled for 1937. Glacial boulders were used, 
ranging from 20 to 2,000 Ib in weight. Air-operated 
dump cars dropped the rocks from the trestle, and bul]. 
dozers moved them to position. On the lower part of the 
upstream face of the dam, where these glacial boulders 
are being used for riprap, bulldozers were employed to 
push them into place. Another novel use for the bull. 
dozer has been found in excavating for the main control 
shafts of the diversion tunnels. Rectangular pilot 
shafts, 5 by 7 ft, were driven on the axis of each main 
shaft from the top of the bluff to the tunnels below. 
The operation of enlarging the shafts to the necessary 
60-ft diameter was then begun at the top. The loosened 
excavated material was pushed by small bulldozers 
into the pilot shafts, at the bottom of which were hoppers 
to catch the muck. From these hoppers the muck was 
loaded into dump cars and hauled out through the upper 
tunnel portals. 

A small crane, mounted on a tractor and deriving its 
power directly from the tractor engine, has been found 
exceptionally useful for handling the 28-in. dredge pipes 
and doing other relatively small lifting jobs continually 
required in the field. 


TRUCKS AND ELEVATING GRADERS PROVE EFFICIENT 


All engineers appreciate the continual progress that 
has been made in the development of motor vehicles, 
making them faster, safer, sturdier, and more flexible. 
It is doubtful, however, whether many have a full 
understanding of the rapidity and efficiency that have 
actually been achieved by the use of trucks on major dirt- 
moving jobs, working either with power shovels or with 
elevating graders. Two of the construction operations at 
Fort Peck have been outstanding examples of what can 
be accomplished with the modern truck. 

The entire base of the dam, an area of about 450 acres, 
was stripped to an average depth of 6 ft in the summer of 
1934. Most of this work was done by the use of elevat 
ing graders and a fleet of over 240 light, fast-moving 
trucks. Most of the trucks were rated by the manu 
facturer as 1'/,-tons, but by adding sideboards to the 
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a capacity of 4 cu yd was attained. Dual rear 
tires provided powerful traction. Continual mainte- 
nance of the haul roads by tractor-drawn scrapers made 
ible average speeds of 25 miles per hour with load 
5 miles per hour on the return trip. The haul roads 
were sprinkled to lay the dust. Sprinkling was also 
instrumental in keeping the road surface packed and free 
from chuck-holes. With the trucks working only in 
davlight hours (two shifts of 7 hr each), a maximum daily 
output of 45,000 cu yd was attained, and the entire job of 
1 155,956 cu yd was completed in 153 days. This was 
done with an average haul of over 1'/, miles! 

[his stripping operation shrinks considerably in stat- 
ure when compared with the excavation of 13,000,000 
eu vd for the spillway. Here practically all the loading 
was done by power shovels, most of the excavation 
consisting of dense, heavy, Bearpaw shale which could 
not be handled by elevating graders. About 100 high- 
speed trucks with 6-cu yd bodies formed the bulk of the 
hauling equipment, although a few units of 8- and 12-cu yd 
capacity were employed. The haul roads, averaging 
\!', miles from the shovels to the spoil area, were excel- 
lently maintained. None was less than 60 ft in width, 
and several were 120 ft, with four traffic lanes. Trucks 
traveled at an average speed of 30 miles per hr when 
loaded, and faster when empty. 

In view of the necessity for night operations, ample 
illumination was provided not only in the shovel pits 
but also along the haul roads and spoil areas in order to 
avoid collisions. Electric flood lights, arranged so as to 
avoid glare in the truck-driver’s eyes, were installed on 
ordinary telephone poles along the roads and at other 
critical points. The poles were moved as the scene of 
operations was shifted. In addition to these provisions, 
it was necessary to control traffic at intersections. This 
was done by flagmen in conspicuous positions, who in- 
dicated routes and rights of way. At the peak of opera- 
tions in 1935, over 50,000 cu yd were moved daily, the 
record day’s haul being 58,255 cu yd. Over one million 
vards were handled during each of several months; the 
record of 1,431,823 cu yd was set in April 1935. 
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FOUR 14,000-HP DREDGES MAKE HYDRAULIC FILL 


lhe embankment is unprecedented in size, being nearly 
five times larger than that for the Gatun Dam in Panama, 
it present the largest earth dam. The maximum 
vertical lift is over 200 ft, and the pipe line has a maxi- 
mum length of over 17,000 ft. All these unusual prob- 
lems complicated plant design and operation. The dredg- 
ing is perhaps more interesting than any other phase of 
the work. This is being carried on directly by the gov- 
ernment, on account of the peculiar construction hazards 
and the requirements for close control of materials and 
coordination of operations. 

Each of the four identical dredge units consists of 
three parts—a dredge proper containing two 28-in. 
centrifugal pumps, direct-connected to 2,500-hp electric 
motors, set in tandem; a floating booster containing 
two pumps, also in tandem; a land booster operating 
on rails, with one pump. All pumps and motors are 
identical. Thus it is seen that each unit requires 12,500 
ip for the pumps alone. The 700-hp cutter-head motor 
and auxiliary motors bring the total for each unit to 
approximately 14,000 hp. All pump motors operate at 
6,600 v. 

Cuts in the borrow pit average 225 ft in width. The 
cutter-head, on a 75-ft ladder, is normally held 45 ft 
below the water surface. Unusually high vacuums have 
deen attained, often running as high as 24 in., without 
plugging the suction line. However, the average vacuum 
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maintained is between 21 and 22 in. Pipe-line veloci- 
ties are higher than usual, the average being approxi- 
mately 21 ft per sec. The solids average about 15 per 
cent of the pumped volume. 

Owing to the carefully designed ball joints and connec- 
tions, the friction losses of head in the floating pipe lines 
have been somewhat lower than those normally expected. 
In the land lines, however, where 12-ft 6-in. sections of 





Drepce “‘A’’ FORMING A HARBOR FOR THE FLOATING PLANT IN THE 
Lay-Up SEASON 


flanged steel pipe */, in. thick are laid with great care in 
long, straight reaches, the friction losses in head have 
been remarkably low. 

Ball-and-cone pipe lines, with turnbuckle-link connec- 
tions, provide great flexibility in the discharge-pipe lay- 
out on the fill. When operations began it was necessary 
to build levees for each lift by means of draglines, but 
after reaching elevations above the crests of the gravel 
toes, the use of pocket pipe on trestles has materially 
reduced such levee construction. The beaches have an 
average slope of 2 per cent, are remarkably solid, and 
drain very rapidly. They resemble an ocean beach, 
smooth and firm, and heavy equipment such as tractors 
and trucks can move across the freshly deposited fill and 
even through the discharge water without trouble. 

At the edges of the core pools, the solid sand beaches 
change gradually to the silt and clay core. The shores 
of the pools are never permitted to come within the de- 
signed core limits. To discharge the dredging effluent 
from the core pools, wooden cascade spillways are pro- 
vided at the river ends of the cores. It should be ex- 
plained that until the diversion tunnels are completed 
(probably in 1937) it is necessary to build up the fill on 
each side of the river, leaving an 800-ft opening for 
river flow. Plugs are provided at each spillway to hold 
the core material in place. These are built up by direct 
discharge from the dredge pipe lines, which insures that 
the material in the plugs will provide the required sta- 
bility. To prevent undue seepage through the plugs, 
the steel sheet-pile cut-off wall is being extended up into 
the embankment at these points. The solids contained 
in the dredging effluent vary from 2 to 6 per cent. 

One dredge unit, which was operated for 2'/, months 
in the fall of 1934, placed a total of 843,300 cu yd. All 
four units went into action in the spring of 1935, and on 
October 31, at the close of the season, 20,898,700 cu yd 
had been placed, making a total of 21,742,000 cu yd in 
position at the start of the present dredging season. 
This represents about 82 per cent of the material pumped 
into the dam. Designed to place a total of 3,000,000 
cu yd per month, the dredges have exceeded this amount 
every month of the season. The best month was 
October, when 3,631,000 cu yd were deposited. 
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By careful planning, the loss of time due to pipe-line 
changes and replacement of worn parts has been re- 
duced to a remarkably small amount. For the entire 
1935 season, the average running time per dredge was 
slightly over 20 hr per day. 

Work has been prosecuted at Fort Peck under weather 
conditions that were previously considered too severe 
for any construction operations. When the project was 





PLACING HyprRauLic FILy In VICINITY OF UpsTREAM Tork, WEST 
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approved in the late fall of 1933, it was evident that the 
building of a branch railroad (over 12 miles in length) 
from the main line of the Great Northern Railway to the 
dam site was an immediate necessity if the work was to 
proceed without delay. Railroad construction during a 
Montana winter was thought by some to be impossible. 
Nevertheless, work was started on December 18, 1933, 
and proceeded with only brief delays until completion 
on April 15, 1934. Intense cold (as low as —35 F) in 
December and January, followed by an unseasonable 
thaw, failed to halt operations for more than a few days 
atatime. Power shovels and trucks built the grade. 

In the fall of 1934, construction of the diversion tunnels 
had advanced to a point where it was most important 
to place the concrete retaining wall at the outlet portals. 
With sub-zero weather approaching, plans were care- 
fully worked out. Steam tunnels were located under 
the sand and aggregate storage piles, and heated en- 
closures were provided to cover the freshly poured 
structures. Concrete was placed when the temperature 
was —17 F. 

Excavation for the spillway was begun in December 
1934. Normally, operations would have been suspended 
during the winter months, but to do so in this case would 
have necessitated the layoff of many hundreds of men. 
Seasonal fluctuations of labor are highly undesirable on 
any construction job, and in sparsely settled Montana, 
where men must be brought long distances, financial loss 
and even real suffering would be the result of alayoff. Ac- 
cordingly it was decided to continue work. Shovels, 
trucks, and tractors frequently were kept running con- 
tinuously for days at a time to obviate the difficulties 
encountered in starting them at very low temperatures. 
The work proceeded throughout the winter season with 
only one shutdown, a period of eight days in January 
when the temperature was 25 deg or more below zero. 

In such a brief paper it has been possible to mention 
only a few of the many interesting construction activi- 
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ties. There cannot be included the absorbing detai!s of 
how the 288-mile power line was built in 120 days; how 
the steel sheet-piling cut-off wall was driven to depths 
consistently over 120 ft and to a maximum depth oj 143 
ft; how all previous world’s records for tunneling were 
broken during the driving of the pilot bores of the diver. 
sion tunnels; and how, by careful planning, not less thay 


4,000 people have been employed continuously since |yn¢- 
of 1934. , 


PRESENT STATUS OF THE WORK 


On June 1, 1936, the status of the work was essen. 
tially as follows: On the dam itself, stripping and con- 
struction of the cut-off wall had been completed: 9 
per cent of the gravel and rock had been placed in the 
toes; and over 27 per cent of the hydraulic fill had been 





OvuTLeT PORTALS OF DIVERSION TUNNELS, Fort Peck Dam 


placed. One dredge is now pumping into the dike sec 
tion with a lift of over 200 ft. The other three dredges 
are continuing the placing of fill on the main parts oi 


the dam on each side of the river. C 
Work started on the diversion tunnels on May 24, 19) Ligh 
The greater part of the excavation and concrete work at slop 
both inlet and outlet portals has been completed. Th: indi 
operations of enlarging and lining the tunnels and cor no 
trol shafts are proceeding steadily. Contracts for th Soci 
caterpillar gates in the emergency shafts and the ste: irai 
lining for the penstock portion of No. 1 tunnel have bee: to b 
awarded. Work is slightly ahead of schedule and n rain 
difficulty is foreseen to prevent completion of the tunnels oppe 
in sufficient time to permit closure of the dam to b ne 
made in 1937. About 52 per cent of the tunnel work vav 
had been finished on June 1, 1936. ‘ 
At the spillway, over 90 per cent of the 13,000,000 cu ave 
yd of excavation has been completed. Placing of th urtl 
concrete lining is commencing and will probably be com me 
pleted during 1936. An excellent start was made on the f su 
gate structure in 1935 and it is expected that this will rt 
finished during 1937. lade 
All phases of the work are up to schedule, and no ob me 
stacles can now be seen that will prevent completion rete 
of the project by 1939. The planning and design of a! 2 per 
features of the project have been ormed in the ut 
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Missouri River division office of the Corps of Engineers 
at Kansas City, Mo., with Col. R. C. Moore, Corps © 
Engineers, as division engineer. Responsibility for the 


construction is placed on the Fort Peck District, “ 
which the writer is district engineer. 
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iduals and as a profession. 























ENGINEERS’ NOTEBOOK 


From everyday experience engineers gather a store of knowledge on which they depend | for growth as in- 
This department, designed to contain ingenious suggestions and practical 








“ ‘a from engineers both young and old, should prove helpful i in the solution of many troublesome problems. 
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Traveling Waves in Steep Channels 
4 By W. H. Homes, Assoc. M. Am. Soc. C.E. 
gn Hyprautic ENGINEER, State DEPARTMENT OF Pusiic Works, Los ANGELES, CALIF. 














FROM time to time reports have been heard of 
walls of water’’ rushing out of steep canyons in 


semi-arid regions following intense local rainfall or cloud- 
bursts, but authentic descriptions of these flows are 
rarely available. 


ee ye 


A 5-Fr Watt oF WaTeR Movinc Rapimp_ty Down a 
StoRM CHANNEL 

These Wedge-Shaped Waves Were Observed; the 

Channel Between Them Was Almost Dry 


i 


Several of 
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Computations of the discharge made from the use of 
iigh-water marks, cross-sectional area, steepness of 
slope, and an assumed coefficient of roughness often 
ndicate extremely high rates of discharge. For example, 
n one case four engineers, all of them members of the 
Society, made independent surveys of a flood from a 
lrainage area of 30 sq miles and each computed the flow 
to be in excess of 2,000 cu ft per sec per sq mile. Yet the 
rainfall for the storm, as indicated by two gages near 
pposite ends of the area, amounted to about 1.50 in. 
me eye-witness described the flow as a series of high 
Vaves 

Perhaps a description of several of these waves that I 
ave had an opportunity to observe will encourage 
‘urther observation and discussion, which may lead to 
some method of predicting the occurrence and magnitude 
| such phenomena. 

(he channel on which my first 
made was 43 ft wide, with vertical 


observations were 





lined section, the channel was confined to the 43-ft width 
by brush and wire fencing for a distance of 0.85 mile. 
There were several curves in the channel, but from the 
bridge 500 ft of channel was visible upstream and 800 
ft downstream. 

On December 14, 1934, a nearby recording rain gage 
indicated 0.6 in. of rain in 20 min. I anticipated a large 
flow following this rain, but on arriving at the bridge 
did not see any flow either upstream or downstream. 
I had started to leave when a traveling wave or wall of 
water, completely filling the channel and splashing over 
both side walls, passed by. The wave height did not 
change in the 1,300 ft of channel observed but continued 
to splash over the side walls. The wave passed and left 
the channel dry. A bystander later said that several 
waves had splashed over the side walls prior to my 
arrival. 

Pictures were taken of the third and fourth waves 
observed. The crest of the one shown in Fig. 1 was 
about 5 ft high, yet when it was in the position shown, 
the flow at the white building, 400 ft upstream, was 
about half this depth. My general impression was that 
the waves were wedge-shaped, and that the length of the 
wedge was about half the distance between crests. 
Half of the channel length had no flow. After observing 
four waves I went upstream to locate the source, but 
did not succeed, and by the time I returned to the 
bridge the flow had ceased. 

Another heavy rain occurred on January 5, 1935, 
from 2:00 to 3:00 a.m. The flow at 3:00 a.m. was uni- 
form, and estimated to be 100 cu ft per second. By 
3:40 the flow had doubled and short standing waves 
began to form. My flashlight did not give very good 
illumination but it appeared that these were the typical 
sand waves or scour waves that move downstream at a 
slow rate. 

Rapidly moving waves began to form about 20 min 
later. The velocity of some of them was measured over 
a 400-ft course, and found to vary from 22.2 to 25 ft 
per sec, with an average of 23.5 ft per sec. The average 
frequency of the waves between 4:34 and 4:40 was 51 
sec, with a minimum of 30 and a maximum of 63 sec. 
The largest wave was about 3 ft high. 

If it can be assumed that the velocity and frequency 
of waves in the storm of December 14, 1934, were similar 




















Qt rete side walls 8 ft high. The 06 
on ottom hadas i < 
n i had a slope of approximately ¢,, 
al r cent, and was concrete-lined, 4% 
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h red with sand and gravel =°? 
rs ut one foot deep. The lining of 3 a - 


walls extended for 800 ft up- 
irom the point of observa- 
ridge—and for a mile or so 
im. Upstream from the 
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to those of January 5, 1935, when the observed height of 
the highest wave was 3 ft, then the discharge for the 
storm of December 14, when the height of the wave was 
8 ft, can be computed. The volume of water in one wave 


600 . 
would have been 43 & = , or 103,200 cu ft. But 


with a wave frequency of 51 sec, the average rate of flow 
would not have ex- 
ceeded 2,000 cu ft 
per sec during the 
time that water 
was continuously 
flowing over the 
side walls. 

The capacity of 
this channel as 
computed by or- 
dinary hydraulic 
formulas is seven 
to eight times the 
amount that filled 
it to overflowing. 

It might appear 
from the foregoing 
observations that 
the Chezy formula 
could not in all 
cases be extrapo- 
lated for slopes of 
even 2 per cent. 
However, I have 
found it to check 
closely on one 
concrete - lined 
flume built on a 5 
per cent slope 
(width, 4 ft; depth 


of flow, 5 in.;¢ = 


4 
© 
= 
% 
3 
Vv 


iy 86). No traveling 
waves developed 

, in this flume. 
e On another oc- 
S casion I examined 
E' a much steeper 
pl flume that for 
o several years had 
produced travel- 


ing waves similar 
to those just de- 
scribed. This 
timber flume con- 
nects with a fore- 
bay at the head 
of a penstock and 
drops about 400 ft in a length of 700 ft. In its lower 
400 ft, it is 30 in. wide; the sides are vertical; and the 
There are longitudinal battens on 





Fic. 3. Five WAVES IN A STEEP FLUME 
The Longitudinal Battens Are Visible in 


the Wave Troughs 


slope is 70 per cent. 
bottom and sides. 
With a discharge of 4.5 cu ft per sec over the forebay 
weir into the flume, the flow in the flume occurred in 
traveling waves with an average frequency of 3.12 sec. 
The wave velocity was 35 ft per sec; and the maximum 
wave height was 6 in. Some waves were observed to 
overtake others and combine into larger ones moving 
at a higher velocity. This suggests that if the flume 
were longer the height and velocity of the waves might 
continue to increase; that is, the capacity of such a 
flume would vary as some inverse function of the length. 
Motion pictures were taken of a staff gage in the flume, 
and individual frames of these pictures were read with a 
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magnifying glass. In this manner a chart of staff vage 
readings against time (Fig. 2) was prepared, showing 
the readings at '/j»-sec intervals. By changing the time 
scale to a length, by multiplying time by velocity, , 
profile of the wave may be obtained. 

Waves like No. 11 in Fig. 2 overtake No. 10 and com. 
bine to form waves of the size of No. 13 or No, 14. 

A picture of the waves in this flume is shown jy 
Fig. 3. The battens in the flume are clearly shown jy 
the “‘dry”’ section between the waves. 

The writer has been unable to find any mathematica! 
analysis of this wave phenomenon. It has been suggested 
that the debris load may have contributed to the forming 
of the waves in the large channel, but in the small flume. 
with clear water, the waves appear to have been of the 
same type. 





Formulas for Computing Mass 
Concrete for Morris Dam 


By Ravpnu W. Atti, Assoc. M. Am. Soc. C.E. 


Former Cuter Fiecp Orrice Encrneer, Morris Dam, 
PASADENA WaTeR DEPARTMENT, PASADENA, CALIF. 


WO of the formulas used at Morris Dam for com. 

puting the volume of mass concrete below any given 
elevation are presented here, with the idea that they are 
general enough to be used for other dams. They afford 
a quick and accurate method of preparing monthly esti- 
mates. 

Morris Dam, as described in the September 1935 issue 
of CrviL ENGINEERING, is a concrete gravity dam partly 
straight and 
partly curved in 
plan. It was 
constructed in | 
sections or 
blocks, the di- 
visions between 
which are per- 
pendicular or ra- 
dial to the main 
axis. The for- 
mulas given here 
apply to the 
curved section 
only; those for 
the straight por- 
tion are similar 
but somewhat 
less involved. ; 

The first formula is applicable below the beginning o! 
the vertical curve on the downstream face. In addition 
to the nomenclature shown on Fig. 1, the following terms 
are required: 
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Le —_________ 


Fic. 1. Raprat Section THROUGH 
Lower Part or BLock 


radius of curvature of the dam, measured to 


R= 
the reference line, in feet 

L, = nominal width of block (measured along arc 
through reference line), in feet 

L. = length of are along center of gravity of a block, 
in feet 

m = batter of the locus of the center of gravity 45 / 
varies 

A = area shown in diagram, in square feet 

V = volume in cubic yards 


L. 6, 


rom the diagram, Te = T, + bh + bh = 
+ bd). 


m+ 
The usual formula for locating the center of 
h (Ti + 272), 

3 (Ti + T2) 








ravity is ¥ = 


Now, assuming h = 1, 





n- 

. 2 l 

in m as - (2 - ») == (bh — 3). 

in vA vA ~ 

al a Al = 2 U 
| - 7X _ ee 9 — 

. Since arcs are proportional 





Finally, the volume of the 
solid generated by revolv- 
ing any plane area about 
any non-intersecting line 
in its plane is 


“ 2 to their radii, 
4 L,(R — x) 
ao 
‘ 








Fic. 2. Rapiat SECTION 
THRouGH Upper Part or BLock 
L.A 


27 


Vertical Curve on Down- 
stream Face 


V= 
By combining the formulas the following is derived: 
; T) T l 

y=Ln[ p(R+U-F)e+R(R+ 0 +H 


; 1 
—r0)e ~ hg (0-0 


A different formula is necessary for the upper part of 
the blocks, for there the downstream face is curved ver- 
tically. In Fig. 2 the radial section is divided into parts 
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a, 6, and c, and in the development of the formula corre- 
sponding subscripts are used to denote these parts; My, 
is the moment about the axis Y-Y. 


A Ky? 

. K*hs M 
M,, = ‘xd = -) = 4 
' IS ee 

T 

As = Th; %, =~ 

A,=5(h-O% B= 3 (kh -0) 
y =H, 7 = Rs ®) 


These equations combine to: 


bc? be 1 b*c? — T? 
ar (1- 3p) taz(7- + aR ya 
b be 1 KT, »b K? ; 
+3 (1 -R)¥+a(*- x tan)” - aR” ]--(21 


This formula should not be used for values of h less 
than ¢. 

Using convenient values of h, tables were prepared of 
the quantities within brackets in both formulas. The 
total quantity of concrete for each block above the eleva- 
tion of the highest point of the foundation was then com- 
puted by multiplying the nominal width of the block by 
the quantity taken from the table for the proper value 
of h. The volume of concrete in any block at any time 
could then be determined, using the table in a similar 
manner, by computing the volume not yet completed 
and deducting it from the total. 


V=Lpr 

















Our Haadave Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 
































Comments on Stabilizing a Bluff 


Dear Sir: In the May issue there is an article by Charles S. 
Whitney, M. Am. Soc. C.E., which deals with a sliding bank prob- 
lem on Lake Michigan. In this article it is stated that a drainage 
tunnel cut at an elevation of about 50 ft above the lake in 1932, ef- 
fected a cure. However, this assumption is at variance with the 
opinion of several persons, including the writer who did work for 
the owners concerned. 
Tunneling would serve the purpose if the tunnel were run at a 
low enough elevation. But my subsequent operations on this 
property and other lakefront areas amply bear out the idea that, in 
such cases, effective drainage can be performed by deep cuts in the 
face of the slope. It is a matter of finding the low point of the 
water-bearing stratum and providing a proper outlet. 
In May 1933, the year following tunnel construction, there was 
still some serious slumping at the crest of the bluff. In some 
places there were bad cracks, and large masses of ground had 
dropped several feet. At this time one of the two owners most 
affected considered improving his slope by dumping some 1,000 
loads of soil on it. My advice was sought and was given to the 
effec t that such a step would be disastrous. 

Te st holes showed that the property was saturated in the region 
immeciately below the primary slope—that is, in the section just 















below the tunnel level. Most of the water was coming in from the 
west along the top of the hard clay layer. At the face of the bluff 
this meant an elevation some 12 ft below the tunnel. Continuing 
down the vein, the water entered a huge mass of sandy clay that 
had come down from previous slides and was still imprisoned by a 
dike of hard clay left by a slide many years before. In some places 
water was standing at the surface of the ground. With the exist- 
ence of such a condition, continual slumps were inevitable. 

Since the sandy clay mass was a slow conductor of water, it was 
not easy to provide satisfactory drainage. In the summer of 1933, 
I ran a drain from the shore west through the clay ridge, thence 
diagonally across the property to the north line. Although 26 ft 
deep in one place, this was accomplished by open cut with machine 
work. The cut was back-filled with several feet of coarse gravel on 
which were laid some 1,300 yd of sand from the beach, which had 
been built up by the so-called “‘experimental’’ groins that I had 
constructed in April 1932. Thus two purposes were served. At 
the north side there was laid another special type of drain which, at 
a point 80 ft west of the retaining wall, drained this area down to an 
elevation of about 13 ft above the lake, or a few feet below the low- 
est confines of the water-bearing sandy mass. 

With the penetration of the clay ridge, the flow of water became 
heavy, amounting at times to 2,000 gal or more per day as water 
pockets were tapped. After the saturated mass of sandy clay was 
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drained the daily runoff from the two drains in 1933 was about 1,500 
gal. As the sandy clay mass extended into adjacent areas at corre- 
ponding elevation, a slow drainage of these was also effected. 

In Mr. Whitney’s article it is stated that, after two years, there 
was a drop in the tunnel flow to 2,400 gal. Consideration of the 
foregoing will reveal some of the reasons for this although it must 
be remembered that in 1934 there was a serious decline in rainfall. 

In May 1935, after a period of rainy weather, a last check made 
by the writer showed a flow of 3,600 gal per day from the two 
drains. As the property treated is 135 ft wide the flow per front 
foot would be at the rate of about 26 gal per day. On the occasion 
in question the tunnel was flowing at the rate of 5,500 gal per day. 
As this drains a frontage of about 530 ft the rate per front foot 
would be about 10'/, gal per day. 

Sypngy M. Woop 
Lake Bluff, Ill. Consulting Engineer 


May 26, 1936 





Origin of Stadia Rod 


To Tue Eprror: I should like to make a slight correction to the 

Engineers’ Notebook” article on a stadia rod for long-distance 
survey work by G. J. Swartz, Jun. Am. Soc. C.E., which appears in 
the May issue of Crvi. ENGingEERING. Although I have used this 
type of rod on several projects for a number of years, I am not the 
originator. I first learned of it in 1926 from John C. Beebe, M. Am. 
Soc. C.E. 

A correction should also be made in Fig. 1. For convenience in 
reading, the marking designated ‘‘10.0” should have been shown as 
a zero or some sort of an X. 


Deminc W. Morrison, Assoc. M. Am. Soc. C.E, 


Alhambra, Calif. 
May 27, 1936 





Topographic Mapping of Basic 
Importance 


To True Eprror: In the course of discussion of the article, ‘No 
Maps in a Mapping Age,” by William Bowie, M. Am. Soc. C.E., 
in the February issue, it has been stated that such questions as 
public education, international relations, or increasing taxation 
are more urgent for the preservation of the national welfare than 
maps. I believe that a study of any of these topics—education, 
international relations, or taxation—in its relationship to the na- 
tional welfare would inextricably involve the other two topics and, 
eventually, the national topographic map. 

It is self-evident that studies of national welfare cannot be sepa- 
rated from study of the land itself. Since our cities and towns, our 
public utilities and conveniences, our transportation system and 
resources—in short, everything material—have a connection with 
the land, a knowledge of the land is necessary for the proper plan- 
ning, construction, and administration or maintenance of all public 
and private engineering projects. 

Any attempt to show fully the relationship of education, inter- 
national relations, and taxation to the national topographic map 
would require volumes, but it may be remarked that public educa- 
tion is supported by taxes, and that already a number of cities have 
found that a good map will produce an increase in tax revenues. 
lhus it may reasonably be expected that larger civil divisions, such 
as states and counties, will find good maps of like value. Although 
the national topographic map is not a tax map, the geodetic con- 
trol which it requires as a base is desirable also as a base for accu- 
rate tax maps. Likewise state and county boundaries, in which 
tax collectors and school officials are interested, can be shown on a 
national topographic map. 

As to international relations, will not an inventory of resources 
such as can be shown only on a good topographic map have con- 
siderable value in any particular study in this field? If an accurate 
study is to be made of international relations on any basis, is it not 
essential to know what and where our resources are and how they 
may be developed? 
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Does anyone believe that successful city planning can be acco: 
plished without satisfactory maps? Planning is now generally 
cepted as indispensable to the improvement of living conditions— 
slum clearance, the development of parks and recreational areas 
the improvement of transportation facilities. Can anyone beli: ve 
that good maps are not essential to such undertakings? It is true 
that in the past major projects have sometimes been designed and 
built without benefit of good maps, and for this the people are pay- 
ing in the form of additional first costs, added taxes, and increased 
maintenance costs. Not infrequently the bill is rendered in terms 
of human life, as when a dam which was designed and built without 
adequate basic data yields to an unusual flood. 

We think of conservation as meaning the protection and eco- 
nomical development of our natural material resources, such as 
water, oil, and coal. But its most important form is the conserva. 
tion of human life, and this rests on satisfactory maps. For a 
specific kind of conservation, consider the value of flood control. 
The past months saw one flood-control project—that at Dayton, 
Ohio—function satisfactorily. There were others of course that 
have a proved value. But the past months have also seen the lack 
of such flood-control projects responsible for a heavy toll of human 
life, great physical suffering, and the wholesale destruction of 
property. Would not adequate planning have prevented much of 
this loss and suffering, and are not good maps necessary for supply- 
ing the basic data essential in making such plans? Most assuredly 
this is so, and a base topographic map of the country would serve 
the fundamental purpose of supplying much of the required data. 


Huca C,. MIrcHe.i 
Senior Mathematician, Division of 
Geodesy, U. S. Coast and Geodetic 
Survey 
Washington, D.C. 
June 10, 1936 





Multiple-Arch Dam in Australia 


Dear Str: The accompanying recent photograph of the Belu- 
bula multiple-arch dam in Australia, sent me by R. F. Landreth 
has interested a number of engineers here, and I believe it may be of 
interest to the readers of Crvit ENGINEERING. This is the second 
multiple-arch dam ever built, having been constructed in 1898 
However, as the photograph shows, it is still in good condition 





BELUBULA MULTIPLE-ARCH DAM IN AUSTRALIA 


According to a tabulation of dams, which appeared in the May 
1928 issue of PROCEEDINGS, the maximum height of this structure is 
60 ft, the total length 431 ft, and the buttress spacing 28 ft. There 
are seven arches. The lower part of both arches and buttresses 's 
of unreinforced concrete, and the upper part is of brickwork. | 
am informed that the dam is still in use for diversion purposes, 
although its storage capacity is now nil. 


Ropert A. SUTHERLAND, Assoc. M. Am. Soc. C.E. 


Hastings, Nebr. 
May 27, 1936 



































Sixty-Sixth Annual Convention 


Multnomah Hotel, Portland, Ore., July 15-18, 1936—Program of Sessions, 


Entertainment, and Trips 








10:05 


10:15 


10:20 


11:00 


UU 





WEDNESDAY—July 15, 


WEDNESDAY 


SyMI 


Opening Session and General Meeting 


1936—MORNING 


Registration 
Sixty-Sixth Annual Convention called to order by 
James H. Pornemus, M. Am. Soc. C.E., General 


Vanager and Chief Engineer, The Port of Portland, Port- 
land, Ore; President, Portland Section, Am. Soc. C.E. 


Addresses of Welcome 


His Excettency CHARLES H. Martin, Governor of 
the State of Oregon. 

His Honor Joe K. Carson, Mayor of the City of Port- 
land 


Response 
DANIEL W. Meap, President, American Society of 
Civil Engineers; Professor Emeritus, Hydraulic and 


Sanitary Engineering, University of Wisconsin; Consulting 
Engineer, Madison, Wis. 
Annual Address 
Danie, W. Mean, President, American Society of Civil 
ngineers. 
The Oregon Country in History 
Dr. Haroip J. Nosie, Professor, History Department, 
'niversity of Oregon, Eugene, Ore. 


Business Meeting 


July 15, 19536—AFTERNOON 
SIUM ON PROFESSIONAL ACTIVITIES OF THE SOCIETY 
Registration of Engineers 


James L. Fereser, M. Am. Soc. C.E., Chief Engineer, 
Vilwaukee Sewerage Commission, Milwaukee, Wis.; 
Chairman, Committee on Registration of Engineers. 
Engineering Salaries 
Am. Soc. C.E., Consulting 

Chairman, Committee on 


Ernest P. Goopricn, M. 
New York, N.Y.; 


enowneer, 
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2:30 Engineering Fees 
E. R. Neepies, M. Am. Soc. C.E. Consulting Engineer, 
New York, N.Y.; Chairman, Committee on Fees. 
2:45 Reemployment of Engineers 
Georce T. Seasury, Secretary, Am. Soc. C.E., New 
York, N.Y. 
3:00 Professional Development 
C. F. Hirsurevp, Esg., Chief Research Engineer, De- 
troit Edison Company, Detroit, Mich.; former chairman 
of Engineers’ Council for Professional Development. 
3:15 National Relations 
Atonzo J. Hammonp, Past-President, Am. Soc. C.E., 
Consulting Engineer, Chicago, Ill.; Society's representative 
on American Engineering Council and Construction League 
of the United States. 
3:30 Education of the Public 
J. K. Frncn, M. Am. Soc. C.E., Renwick Professor of 
Civil Engineering, and Director of the Summer School of 
Surveying, Columbia University, New York, N.Y.; Mem- 
ber, Committee on Public Education. 
3:45 Aims and Activities of the Society 
J. P. H. Perry, M. Am. Soc. C.E., Vice-President, 
Turner Construction Company, New York, N.Y.; Chair- 
man, Committee on Aims and Activities. 
4:00 General Discussion 
WEDNESDAY—July 15, 1936—EVENING 
7:00 Dinner and Entertainment 





Ball Room, Multnomah Hotel 


Toastmaster 
J. C. Stevens, M. Am. Soc. C.F 
Engineer, Portland, Ore. 


, Consulting Hydraulic 


Speaker 
FRANK BRANCH RILEY, atlorney and lecturer, in hi 
colorful travelog ‘“‘The Lure of the Oregon Country.’’ 
rickets for the dinner and entertainment are $2.00 each 





THE PORTLAND WATERFRONT 





+. 


et 


PANORAMA OF THE BONNEVILLE PROJECT FROM Wiy 


One Day Devoted to Session ‘r,, 


3:00 Hydraulic Models as an Aid in Design and Construction 





LHURSDAY—Jauly 16, 1956 


CONSTRUCTION, Pt WER, AND WATERWAYS J. C. Stevens, M. Am. Soc. C.E., Consulting Engineer, 
DIVISIONS Bonneville Hydraulic Laboratory, Stevens and Koon, Port 
MORNING AND AFTERNOON land, Ore. 


3:30 Discussion by 


9-00 Construction Plant at Grand Coulee Dam se 
Jacosp E. Warnock, Assoc. M. Am. Soc. C.E., Hy- 


C. D. Rrppie, Assoc. M. Am. Soc. C.E., Chief Engi- fete 
rt : : a. draulic Research Engineer, U. S. Bureau of Reclamation, 
neer, Mason-Walsh-Atkinson-Kier Company, Mason City, = 4 
Wash Denver, Colo. 
as a . — . 
Gam. A. HatHaway, M. Am. Soc. C.E., Senior Engi 
9:30 Discussion by neer, U. S. Engineers, Missouri River Division, Kansas City 


FRANK A. BANKS. ASsox WU. Am. Soc. C.} , Construc- Mo. 


lion fn neer 5 Buree u of feck 1alto ‘oO - < ° ° 
“ . new x 1 R imation, Coulee Dam, 6:08 Genesst Dismecten 
ash 
9-45 Placing the Hydraulic Fill, Fort Peck Dam HIGHWAY AND STRUCTURAL DIVISIONS 
r. B. Larxin, M. Am. Soc. C.E., Lieutenant Colonel, MORNING 
Corps of Engineers, U.S.A.; District Engineer, Fort 


9:30 Design of Five Oregon Coast Highway Bridges 


: O. A. Cuase, Esq., Designing Engineer, Oregon State 
10:15 Discussion by C . sq ESSE MORE g 
; Highway Commission, Salem, Ore. ; 
CLARK KittTRELL, Major, Corps of Engineers, U.S.A., 
icting District Engineer, Fort Peck Districi, Fort Peck, Mont 10:00 Discussion by 
lr. A. Mrppteprooks, Assoc. M. Am. Soc. C.E., Associ Rene B. Wricut, M. Am. Soc. C.E., Senior Highway 
U’. S. Engineer Corps, Fort Peck, Mont. Bridge Engineer, U.S. Bureau of Public Roads, Portland, 


f 


Peck Project, Fort Peck, Mont 


Knowumeer, 


11:00 Improvement of the Columbia River for Navigation Ore 


lnomas M. Rostns, Colonel, Corps of Engineers, 10:10 Construction Problems on Coast Highway Bridges 


U.S.A.; Division Engineer, North Pacific Division, War G. S. Paxson, Assoc. M. Am. Soc. C.E., Acting Bridge 
Department, Portland, Ore Engineer, Oregon State Highway Commission, Salem, Ore 
11:30 Discussion by 10:50 Discussion by 
Ropert E. Hickson, M. Am. Soc. C.E., Sentor Engt- M. E. Reep. M. Am. Soc. C.E., Resident Engineer 3 
neer, U. S. Engineer Department, Portland, Ore Inspector, PWA, Newport, Ore 
2 Sons i res of the Bonneville Project . , : sy wee 
00 Construction Feature ; 7 11:00 Highway Design, as Being Applied in the Oregon Highway 
C. I. Grimm, M. Am. Soc. C.E., Head Engineer, System 
Office of Division Engineer, North Pacific Division, Port R. H. Batpocx, Esq., State Highway Engineer, Oregon 4 
Oo R.A. Dock, Esq., Stat y Eng ; 
land, Ore State Highway Commission, Salem, Ore. 
2 iscussion b , : 
30 Discus y a P 11:35 Discussion by 
B. E. Torpen, M. Am. Soc. C.E., Senior Engineer, Corps Lacey V. Murrow, Assoc. M. Am. Soc. C.E., Director 
of Engineers, U.S.A.; Bonneville Project, Bonneville, Ore age diet = > ‘= eral at h 
[ . . . of ays, State hway Department, Olympia, Wash 
4. DonaLpson, Assoc. M. Am. Soc. C.E., Office Engi- f Highways, State Highway Depa man 
neer, Columbia Construction Company, Bonneville, Ore 11:45 General Discussion 








Nortu, JANUARY 30, 1936 


’ Technical Divisions 
IRRIGATION DIVISION 
AFTERNOON 


Relation of Reclamation of Arid Land by Irrigation to the 
National Land Use Program 


J. W. Haw, Esq., Dtrector, Agricultural Development 
Department, Northern Pacific Railway Company, St. Paul, 
Minn 


Discussion by 


EpwarRp Hyatt, M. Am. Soc. C.E., State Engineer, 


Sacramento, Calif 


Bessey, M. Am. Soc. C.E., Consultant, Pacific 
Regional Planning Commission, Portland, Ore 


oy F 
V rthwe sf 
Soc. C.E., Consulting 


K. Tirrany, M. Am. 


r, Olympia, Wash 


Ross 


neinese 


3:00 Lantern Slides Illustrating Features of Columbia Basin 
Project and Complete Irrigation Structures on 


Other Projects of the U. S. Bureau of Reclamation 


FRANK A. Banks, Assoc. M. Am. Soc. C.E., Construction 
U.S. Bureau of Reclamation, Coulee Dam, Wash 
Pictures used in illustrating this paper are shown by 
uurtesy of Raymond F. Walter, M. Am. Soc. C.E., Chief 
ngineer, Bureau of Reclamation, Department of the 
nterior, Denver, Colo. 


; tneer 
, 


3:40 Advantages of Irrigation in Western Oregon and 


Washington 


GeorRGE E. Goopwin, M. Am. Soc. C.E., Senior Engt- 
r, U.S. Engineer Department, Eugene, Ore 


4:20 Discussion by 


Mito P. Fox, Lieutenant Colonel, Corps of Engineers, 
).A., District Engineer, First Portland District, Port 
d, Ure 


Cuartes E. Srricxirn, Esg., State Engineer, Salem, 





CHARLES J. BARTHOLET, M. Am. Soc. C.E., State Super- 
visor of Hydraulics, Department of Conservation and 
Development, Olympia, Wash 

M. R. Lewis, Esq : Professor of Agricultural Engineering, 
Oregon State College, Corvallis, Ore 


ENGINEERING DIVISION 


AFTERNOON 


SANITARY 


2:00 Sanitary Protection of the Portland, Ore., Water Supply 
B. S. Morrow, Assoc. M. Am. Soc. C.E., Chief Engi 
neer and General Manager, Water Bureau, Portland, Ore 
2:40 Discussion by 
W. A. Kunick, M. Am. Soc. C.E., Superintendent, 
Water Division, Department of Public Utilities, Tacoma, 
Wash 
3:00 Control of Mosquitoes to Promote Comfort 
HarRo_p F. Gray, M. Am. Soc. C.E., Sanitary and 
Hydraulic Engineer; Chief Engineer, Alameda County, 
California, Mosquito Abatement District, Berkeley, Calif 
3:40 Discussion by 
H. H. Stace, Esq., Associate Entomologist, U.S. Bureau 
of Entomology and Plant Quarantine, Portland, Ore 
4:00 Symposium on the Oregon Stream Cleansing Program 


(1) A Review of Past and Present Efforts to Reduce 
Stream Pollution in Oregon 
Ray E. Koon, M. Am. Soc. C.E., Chairman, Stream 


Purification Committee of State Planning Board; Consult 


ing Engineer, Stevens and Koon, Portland, Ore 


(2) The Status of Municipal Sewage Treatment and 
Disposal in Oregon 
Car E. Green, Assoc. M. Am. Soc. C.E., State Sanitary 


Engineer, State Board of Health, Portland, Ore 
(3) Problems in Oregon 


FRED MERRYFIELD, Assoc. M. Am. Soc. C.E., 
Professor, Civil Engineering, Oregon State College, Corvallis, 


Industrial Waste 
Assistant 


Ore 





















GOLFING AT PORTLAND, ON THE West HiLts Course 


Entertainment for the Ladies 
WEDNESDAY —July 15, 1936-—AEFTERNOON AND  THURSDAY—July 16, 1936—MORNING AND 


EVENING AFTERNOON 
2:00 Ladies Will Assemble at Multnomah Hotel. 8:00 Trip to Mount Hood Loop 
prea dora son. Spt all 1 chi r ao Se Ladies will assemble at Multnomah Hotel. Cars wil! 
many attractive and sce ve points of interest about the city. be in waiting to take them for an all-day trip up the Col 
will e served at the home of Mrs. James H. Polhemus umbia River Highway and around Mount Hood, with a 
a visit to Cloud Cap Inn. A box luncheon will be sery 
7:00 Ladies Will Join the Members for the Dinner and Travelog at one of the Forest Camps enroute 


at the Multnomah Hotel. Tickets $1.00 each 





THURSDAY—July 16, 19536—EVENING 


9:00 Dance for Members, Ladies, and Guests 


Multnomah Hotel 
No charge, but registration is required 
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FISHING SCENE ON THE TRASK RIVER NEAR PORTLAND 


All-Day Excursion to Bonneville on Friday 


FRIDAY—July 17, 1956 


Excursion to Bonneville Development 

Assemble at Union Station for excursion by train in 
open coaches up the Columbia River to the Bonneville 
Navigation and Power Development (Federal Public 
Works Administration Project No. 28), being constructed 
by the U. S. Engineer Corps. 


Stop enroute at Wahkeena Falls on the Columbia River 
Highway where the party will be the guests of the Portland 
Section of the American Society of Civil Engineers for an 
Oregon trout breakfast. 


Continue the trip to Bonneville, arriving there at 10:30 
a.m. The party will first assemble at the Bonneville audi- 
torium for inspection of models of structures, followed by 
inspection of principal structures of Bonneville project 





PaRTLY COMPLETED SPILLWAY DaM, BONNEVILLE 


Oregon’s largest fish hatchery, adjacent to the govern- 
ment grounds, will be open for inspection by visitors. 

The auditorium will be Bonneville headquarters, where 
spacious lounge and game rooms are available for card 
playing and other diversions. 

A small golf course adjoins the auditorium. 


1:00 Luncheon at mess hall of the Columbia Construction 


Company 

Those not wishing to inspect principal structures will 
obtain a bird’s-eye view from points reached by motor 
coaches. 

Return to Portland by motor coach, stopping at Multno- 
mah Falls, Crown Point, and other scenic points along the 
Columbia River Highway, arriving at Multnomah Hotel 
about 5:00 p.m 

Tickets, including transportation and luncheon at 
Bonneville, $2.50 each 








TAILRACE OF THE BONNEVILLE Power House 


Saturday Trips 


SATURDAY—July 18, 1956 


Members have the choice of four trips as follows: 


Grand Coulee Dam 


Those taking this trip will board trains at the Union 
Station m Portland on Friday evening for Spokane, Wash., 
is follows: 

LEAVE PORTLAND ARRIVE SPOKANE 
9:30 p.m. Friday 7:00 a.m. Saturday 


RAILROAD 
nion Pacific 
pokane, Portland 


and Seattle Railway. . 9:30 p.m. Friday 7:00 a.m. Saturday 


Upon arrival in Spokane, the party will be met by 
nembers of the Spokane Section of the Society and taken 
) the Davenport Hotel for breakfast. Immediately there- 
ifter the party will go by automobile or motor coach 
to the Grand Coulee Irrigation and Power Development 
Public Works Administration Project No. 1242) being 
mstructed by the U. S. Bureau of Reclamation. Lunch- 
n will be served at the mess hall of MWAK Construction 





Company, Mason City, Washington. The party will re- 
turn to Spokane about 7:00 p.m. in time to board east- 
bound trains. 

Tickets for transportation from Spokane to Grand 
Coulee and return, including breakfast at the Davenport 
Hotel and luncheon at the dam, are $5.00 each. 

Stop-overs at Spokane are allowed on through railroad 
tickets. 


Portland’s Water Supply System—-Forenoon 


This trip will include a visit to the Bull Run Dam 
and storage reservoir 30 miles distant, where the city 
takes its domestic water supply from Bull Run River, 
a clear mountain stream heading in copious springs on 
the slopes of Mt. Hood. On the return trip, the several 
storage reservoirs within the city will be visited. 

The party will start from the Multnomah Hotel at 
8:30 a.m. and return at 1:00 p.m. in order that those so 
desiring may join the party on the trip to the Ariel 
Power Plant. 
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No charge will be made but members wishing to take 
the trip are urged to register as early as possible in order 
that adequate transportation facilities may be arranged 
for. 


Bonneville Hydraulic Laboratory -Forenoon 


Cars will be in readiness at 9:30 a.m. to take the party 
to the laboratory at Government Moorings within the 
city, where the models of the Bonneville Dam and 5 miles 
of Columbia River will be in operation. 

No charge. 


VoL. 6, No. 7 


Ariel Dam and Power Plant— Afternoon 


Those wishing to visit a modern power development 
will be the guests of the Northwestern Electric Company, 
which will furnish transportation for a trip to their latest 
development on Lewis River near Woodland, Wash. 

The party will start from the Multnomah Hotel at 1:39 
p.m. and return about 5:30 p.m. 

No charge will be made but members wishing to take the 
trip are urged to register as early as possible in order 
that adequate transportation facilities may be arranged 
for. 





Hotel Accommodations and Announcements 








Hotel Rates 
Wirsa Batra Wrrnovurt Bata 
Hore. Single Double Single Double 
Multnomah . — ~ ) @ 8 | eres eeu 
Benson . eee wae 8§=—=s wihsadt Dieaewen 
Portland 2.00up 3.00 up $1.50 up $2.00 up 
Heathman Hotels 2.25up 3.25 up 1.75up 2.50 up 


Members are urged to make definite arrangements at least a week 
in advance of the Annual Convention. 

There will be no increase in the regular rates at any of the hotels 
during the Convention. 

The Multnomah Hotel is the Society Headquarters for the 
Convention. 

All who attend the Annual Convention are requested to register 
immediately upon arrival at Meeting Headquarters. Special 
badges and tickets will be obtained at the time of registration. 


Information 

A registration desk will be provided in the Headquarters hotel 
to assist visiting members in securing any desired information 
about the city. At the registration desk, a card file of those in 
attendance will be maintained, with information as to members’ 
Portland addresses. 

Local Section Conference 

On Tuesday afternoon, July 12, 1936, there will be a conference 
of delegates from the 12 Local Sections in the Western Meeting 
Region with the Society’s Committee on Local Sections and the 
Western Region Meetings Committee. 

A comprehensive agenda has been prepared for the discussion of 
activities of mutual interest to the Local Sections. 

All interested members are invited to attend and participate in 
the conference. 

Entertainment 

Attention is directed to the program for the entertainment of 
the ladies. The ladies are cordially invited to participate in all 
the other features of the meeting that may interest them. 

Facilities will be accorded to members wishing to play golf. 
Make application at the registration desk. 


Order All Tickets in Advance 

Members who order tickets in advance will not only be saved 
annoyance and delay by having tickets and badges awaiting them 
on arrival at Headquarters, but they will assist the committee 
greatly by giving advance information to guide it in concluding 
arrangements. 

See page 16 in back of this issue for registration and ticket order 
forms. 

Make reservations directly with the hotel or through the local 
committee as early as possible and thus avoid inconveniences and 
delays. Any requests addressed to J. C. Stevens, M. Am. Soc. 
C.E., General Chairman, Spalding Building, Portland, Ore., will 
be promptly attended to. 

Highways, Railroads, Steamships 

The Oregon country is covered by a network of paved highways. 
Railroads radiate in all directions, and transportation by water is 
everywhere available. Requests for information made to the Travel 


Bureau, Multnomah Hotel, Portland, Ore., or to the Local Com- 
mittee on Arrangements will be promptly supplied. 


Invitation to Student Members 


Members of Student Chapters are invited to attend and partici- 
pate in all the events of the Annual Convention. 


What to Wear 


If Oregon runs true to form the days will be warm and sunny 
and the nights comfortably cool. Summer clothing will be in 
order. If you want to know the average weather statistics, write 
for them but don’t expect the average—it’s always “unusual.” 


Local Committee on Arrangements 
J. C. Stevens, General Chairman 


Finance Committee: E. B. MacNauGuton, Chairman; G. 
Hase ton, G. Krmprecyi, C. A. Mockmore, S. Murray. 


Publicity Committee: O. E. Staniey, Chairman; P. H. Buss, 
A. J. Gr-arpr, K. L. Koitrin, F. R. Scuanck, C. F. Toomas. 


Registration Committee: B.S. Morrow, Chairman; T.R. Can- 
TINE, J. W. Doucuerty, F. T. Fowrer, L. F. Hensuaw, N. H 
Levupo.p, H. A. RANps, H. B. Stanvey, E. C. WILLarp. 


Excursion Committee: C. I. Grimm, Chairman; ALperr 
Baver, H. E. Brown, A. L. Henny, R. E. Hickson, B. M. How- 
ARD, F. Kocuis, W. W. Laxton, R. E. Mackenzig, F. H. Marsa, 
H. McC. Mason, K. N. Putuurps, B. E. TorPen. 


Program Committee: J. W. CunnincHaM, Chairman; C. E 
Green, P. L. Hesiop, R. E. Koon, F. MERRYFIELD. 

Decorations Committee: C. P. Keyser, Chairman; Mrs. G. W. 
Buck, R. R. Crark, Mrs. R. R. Clark, Mrs. R. E. Koon, Mrs. 
S. Murray, Mrs. E. R. WALSH. 

Recreation Committee: J. H. Potnemus, Chairman; L. Gris- 
wo tp, R. B. Hammonp, C. J. McGonicte, F. P. Oper. 


Ladies’ Entertainment Committee 
Mrs. L. Griswo.p, Chairman 

Mrs. T. R. CANTINE Mrs. B. S. Morrow 
Mrs. J. W. CUNNINGHAM Mrs. F. P. OBEge 
Mrs. T. M. Davis Mrs. J. H. Potnemus 
Mrs. C. I. Griwu Mrs. M. E. REED 
Mrs. B. M. Howarp Hy O. E. STANLE 
Mrs. C. P. Keyser rs. J. C. STEVE 
Mrs. FRANK Kocuis sae C. F. Swicer 


Mrs. Greorce C. Mason Mrs. E. C. Scone 


The program as a whole has been prepared under the direction 
of the Committee on Regional Meetings, composed of Harry W. 
Dennis, Vice-President, Am. Soc. C.E., Chairman; and Ivan C. 
Crawrorp, B. A. Ercueverry, R. A. Hit and T. A. LB&ISEN, 
Directors, Am. Soc. C.E. 

Please call on the Local Committee on Arrangements or on the 
Secretary’s office for any service desired. 








Summer Excursion Rates Will Be in Effect to Portland from the East. Consult Your Local Ticket Agent. 
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SOCIETY AFFAIRS 


Official and Semi-Official 











Preparations Completed for Sixty- 
Sixth Annual Convention 


Attractive Program Arranged for July 15 to 18 at 
Portland, Ore. 


\r tHe Annual Convention in Portland many subjects of 
special interest in connection with the engineering development 
§ the Northwest will be presented. Among these may be men- 
tioned papers on and visits to the gigantic Fort Peck Dam on the 
Missouri River, the Bonneville Dam on the Columbia River, and 
the Grand Coulee Dam, also on the Columbia. 

Details of the various sessions have now been perfected, and the 
official program appears in this issue. Preparations have been 
going forward for months to care for the needs of every visitor. 
A valuable as well as an enjoyable group of papers and addresses 
will be delivered. Railroad fares are low. 

A special Convention tour will leave Chicago on July 5, arriving 
at Fort Peck July 7. After a day’s inspection of the dam, the train 
will proceed to Glacier National Park. Visits by motor to nearby 
points of scenic interest will be made on July 9 and 10, and on the 
eleventh the group will motor to Grand Coulee Dam. The train 
will continue to Portland that night, arriving on the morning of 
July 12. A choice of four other inspection trips may be made, as 
listed in the program elsewhere in this issue. 

On the whole it is difficult to see how a more instructive and 
enjoyable program could have been arranged. Sixteen timely 
papers are scheduled for presentation, under the auspices of the 
Construction, Power, Irrigation, Highway, Structural, and Sani- 
tary Engineering Divisions. A symposium on the professional 
activities of the Society is also scheduled. Local members are 
known to be planning to support the Convention in large numbers, 
and many others even from a considerable distance also plan to be 
present 

For the benefit of those who may be unable to attend on account 
of distance or for other reasons, as much of the technical material 
as can be included within the pages of Crvi. ENGINEERING will 
be made available. According to present plans abstracts of the 
various papers and reports will appear in the October number. 





Local Sections Conference to Be Held 
at Portland 


[HE NEXT CONFERENCE of representatives from Local Sections 
will be held at Portland, Ore., on Tuesday, July 14, 1936, at the 
of the Annual Convention. The representatives will come 
from the Sections in the Western or Annual Convention Region. 
Sections eligible to send an accredited representative, whose 
traveling expenses will be paid in part by the Society, are as follows: 


Arizona San Diego 
Colorado San Francisco 
Los Angeles Seattle 
New Mexico Spokane 
Portland, Ore. Tacoma 
Sacramento Utah 
\ the custom at such conferences, a definite part of the pro- 
gs will be devoted to a consideration of when and where the 
\nnual Convention of the Society for 1937 shall be held in that 
regiot rhe principal topics for discussion at that Convention will 


considered. The resulting recommendations go to the 
Regional Meetings Committee of the Board of Direction, 
whic charged with the final decision and takes the initial steps 
ng the plans into effect. 
lition, there will be provision for the discussion of topics of 
' to all the Local Sections 





Juniors Supply Local News for 
CiviL ENGINEERING 


WITHIN the past few weeks 16 juniors in various parts of the 
country have been designated as ‘‘Junior Correspondents for 
Civi_ ENGINEERING.” Similar appointments will continue to be 
made until each Local Section interested in the project has at 
least one such representative. The plan, when in full operation, 
will provide an opportunity for fifty or more Juniors to participate 
actively in Society work. 

The primary function of the new correspondents is to develop 
brief items of special interest to members in the particular localities 
they represent—items that might otherwise escape the attention 
of the editorial staff. In Local Sections that at present do not have 
publicity committees, they may also assist the secretaries in pre- 
paring detailed accounts of local Society activities. 

Appointments are made by the Secretary of the Society on the 
basis of recommendations from Local Section officers. Up to 
June 12, the following Juniors had been assigned: 


Loca SEcrTion Junror CORRESPONDENT 


Buffalo. . . Guy Moore, Jr. 

Central Ohio P. W. Holstein, Jr. 
Colorado R. E. Van Liew 

Georgia Thomas Jackson Durrett, Jr. 
Indiana K. B. Wolfskill 

Iowa . O. J. Baldwin 

Kentucky H. St. G. T. Carmichael, Jr. 
Los Angeles . John M. Server, Jr. 
Metropolitan Alfred Africano 

Milwaukee Ira N. Curtis 


\A. R. Hollett 


North Carolina ) Walter J. Parks, Jr. 


Northwestern J. F. Ripken 
Panama. .. ; . Malcom §S. Stevens 
Portland (Ore.) . . P. H. Bliss 
Sacramento . Arthur H. Castelazo 


It is anticipated that the correspondents can help to enliven the 
“Items of Interest’’ section with stories of interesting personal ex- 
periences written up from interviews with members in their vicinity, 
accounts of early-day engineering achievements of historical 
interest, and similar items. For the ‘‘News of Engineers’’ section, 
the staff has been dependent in the past largely on notices of 
changes in address and other information received more or less at 
random. The junior correspondents will be expected to keep 
closely enough in touch with all members in their vicinity to make 
sure that changes of employment and awards of significant honors 
are promptly and fully reported. They will also be on the look 
out for ‘Engineers’ Notebook”’ material. 

A number of contributions by junior correspondents have al- 
ready been published. A large part of these efforts obviously must 
remain anonymous, as it is impracticable to give specific credit ex- 
cept for the longer items that are suitable for distinctive or feature 
treatment. 


More Flood Pictures Desired 


IN RESPONSE to a request in the June issue a number of photo 
graphs of recent floods and their effects have been received. Others 
will be welcome. They should deal not with the horrors or trage 
dies, important as they may be, but rather with the engineering 
aspects of the floods, to show the conflict between the forces of 
nature and the works of man and the mutual reactions of each on 
the other. This second notice, it is hoped, will secure a generous 
quantity of photographs to be used in connection with discussion 
of floods at the Pittsburgh Meeting of the Society in October 
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Increasing the Scope of the Local Sections 


Problem of Assigning All Society Members to Local Groups Discussed at Hot Springs Conference 


DIscussION at the recent Southern Region Local Sections Con- 
ference at Hot Springs, Ark., centered about the question of as- 
signing every member of the Society to some Local Section. The 
Conference voted unanimously to request the Committee on Local 
Sections and the Society staff to prepare a definite proposition on 
the subject for presentation at the Fall Meeting at Pittsburgh. In 
accordance with this request, a plan is now being developed; the 
problem also will be discussed at the Annual Convention in July. 

In outlining the discussion, Vice-President Donald H. Sawyer, 
M. Am. Soc. C.E., who presided, pointed 


“With increased allotments,”’ said Mr. Bellinger, “Local Sec. 
tions could secure the loan of technical films, pay part of the e,- 
penses of speakers from outside the city, and establish local prizes 
I think the allotments should not go for payment for food.” 

By letter, P. A. Rice, Assoc. M. Am. Soc. C.E., secretary and 
representative of the Virginia Section suggested that if the presen: 
income from local dues should be replaced by allotment it should 
be not less than $2.00 nor more than $3.00 per member. He rec. 
ommended using the increased income for publicizing engineers 

and engineering projects in local papers. 





out that the idea of an immediate universal 
allotment of members to Local Sections has 
not met with unanimous approval. “I 
think it would be unfortunate to take this 
step,”’ he said, “until we take into account 


In This Issue. . . 


Preparations for Sixty-Sixth 


conducting more active work in the engi. 
neering schools, building up a reserve to 
finance a Spring Meeting of the Society, 
conducting a more active drive for a revised 
registration law, and improving and enlarg- 


all the difficulties it might raise. The Annual Convention.......... p. 477 ing the Section year book. The Virginia 
Board of Direction wants to take a good : Section has always sent notices of all its 
look at all the possibilities. It would be | ,,,Lacal Sections fo Hold Com- _ } meetings to every member of the Society 


simple enough to assign members to some 
Section, so far as we have Sections, but the 


minute you begin to allot money to the Sec- Local Sections... . 


Providence Junior Engineers 
Organize for Development... . . p. 481 


tions on the basis of the new membership 
you are getting into sizable sums. Will that 
money be spent for helpful purposes? Will 
we better present conditions?” 


Increasing the Scope of the 
—— gape eh A .p. 478 


resident in the state. 

Also on the agenda of the Conference was 
a discussion of a check list of desirable pro- 
cedure for Local Sections. A pamphlet on 
the subject was proposed at the Birming- 
ham Conference in September 1935, and at 
that time it was suggested that the various 


The importance of assigning all members of the Society... .0+00e0ee04 Ps Sections should have an opportunity to 
to Local Sections was stressed by E. B. Black, Lecal Ni to Be lied recommend specific items that should be 
M. Am. Soc. C.E., a member of the Com- By p ne gad ee oe one p. 477 included in the draft. Mr. Hoyt opened 


mittee on Local Sections. ‘Our committee,”’ 
he said, “has been trying to work out some 
comprehensive plan to bring the Society, 
the Local Sections, and the members closer 





Early Presidents of the So- 
ciely—Al fred W. Craven..... p. 480 


the discussion with the observation that 
Local Section meetings should emphasize 
social activities and discussion of Society 
affairs. 








together. The program we had worked 
out—an outline containing general suggestions—was presented to 
the Board last January and sent back for further consideration. 
“The Committee feels that one of the best ways to make these 
contacts what they should be is to assign every member to a Sec- 
tion, so that once having paid his dues to the Society he shall con- 
sider himself without reservation or embarrassment a member of a 
Local Section—whether this means the payment of local dues so 
small that every member can afford them, or an allotment from the 


Society itself. We are not trying to interfere with any activities 
the Local Section may wish to carry on in addition to those things 


that should properly be financed by allotment. The Committee 
believes that the only way the national organization can prosper, 


extend its influence, and do the most for the profession, is by hav- 


ing the largest possible proportion of its membership in these local 
groups.” 

On motion, Mr. Black’s remarks were endorsed unanimously by 
the Conference. John C. Hoyt, M. Am. Soc. C.E., of the District 
of Columbia Section, pointed out that every member of the Society 
in that area receives a notice and invitation to every meeting, and 
is already a member of the Section, so far as participation is con- 
cerned, regardless of whether he has paid the $1.00 dues of the Sec- 
tion. “If the Society would allot a nominal amount to cover the 
overhead for mailing,’’ said Mr. Hoyt, “I believe we could accom- 
plish just what the Committee wants us to do. Let each Section 
decide whether it wants to spend more money than that and raise 
it by subscription.” 

W. H. Meier, M. Am. Soc. C.E., president of the Texas Section, 
commented that the Texas Section also invites all Society members 
resident in the state to attend its meetings, and sends them the 
Section year book and monthly periodical as well. About a third 
pay dues to the Section, he said. The Georgia representative, 
L. F. Bellinger, M. Am. Soc. C.E., reported a similar arrangement. 


He suggested eliminating local dues, except perhaps a nominal 


amount for those living in the “headquarters city’”’—Atlanta. 


“In Washington there are altogether too 
many technical meetings sponsored by all sorts of organizations,” 
he said. ‘‘We can attract only 20 or 25 men to a technical meet- 
ing, but we can turn out 100 or more to discuss Society affairs or 
some general subject-——or just to get acquainted. I hope the re- 
strictions on types of meeting, so far as they affect allotments, 
may be liberalized.” The Committee on Local Sections had pre- 
viously recommended to the Board such a liberalization; the 
Board approved the recommendation at Hot Springs and Section 
officers have been notified. A statement of the new definition of 
a technical meeting appeared on page 392 of the June 1936 issue 
of Crvm. ENGINEERING. 

Another member observed that the rulings on what constituted 
technical meetings had been quite liberal, and Field Secretary 
Jessup stated that questions about allotments had arisen largely 
from the failure of the Sections to report their meetings in accord- 
ance with the requirements, rather than from the nature of the 
meetings. 

Mr. Meier recommended that each Local Section consider the 
advisability of publishing a monthly journal to be circulated not 
only among Society members but among all engineers in its area 
“In our journal, The Texas Engineer, there are notes of what is 
happening to engineers, personal notes, information about work 
that is under way, and one technical paper. During the past year 
the journal has been a little more than self-supporting becatise we 
sold advertising space.” 

Mr. Bellinger asked that all Sections record their experiences- 
and particularly their failures—with a varied list of items including 
luncheons, clubrooms, hired publicity managers, use of Juniors on 
committees, number of meetings, date and hour of meeting, and 
manner of notification. 

The Conference also gave attention to the relations between 
Local Sections and Student Chapters, to the plan for appointing 
junior correspondents for Crvi. ENGINEERING, discussed else- 
where in this issue, and to informal reports of local engineering e™- 








SIXTY-SIXTH ANNUAL CONVENTION, July 15-18, 1936, in Portland, Ore. 
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nt conditions. Salary trends were reported as stationary 
ward. In the vicinity of the Sections represented, practi- 
J] members of the Society are at present employed. One 
reported that private organizations in its territory are 
a hard time to find men. 
Jutions endorsing the action of the Board in calling the Sec- 
mferences and in sending the Field Secretary on his trips to 
Sections were unanimously adopted. 
\ comprehensive abstract of the Conference proceedings has 
en prepared at Headquarters for distribution to the officers of 
| Local Sections.] 
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What Is a Fellow? 


ONCE BOASTING a goodly percentage of Society members, the 
erade of ‘Fellow’ has now been reduced to a single incumbent. 
[he purpose or origin of this class of members is of interest, as well 
as the reasons for its decline. The history of the matter goes back 
is far as June 1868, at which time the Society decided that a fund 
. raised by ‘fellowship among the patrons and capitalists of public 
improvement and those interested in the onward progress of the 
sciences.”’ As given in the Society Constitution printed in 1870, it 
was provided that ‘‘There shall be a fund, called the ‘Fellowship 
Fund,’ devoted exclusively to the publication of the papers read 
before this Society. Any persons, whether members or otherwise, 
f acceptable to the Society may subscribe thereto. The sub- 
scribers to this fund shall be called ‘Fellows of the Society.’”’ 
It was further provided that such Fellows should receive the 
Society's publications but would not be permitted to vote. The 
actual inauguration of the plan, however, seems to have been de- 
layed, for there is no record of election to this grade until 1870. 
Furthermore, the matter was the source of extensive discus- 
sion during 1875, as indicated in the report of that year’s 
Convention. 

At that time the question of proper qualifications for persons to 
be so admitted was at issue, and various interpretations were 
placed upon the possible wide extension of the new class of mem- 
bership. On this point, William P. Shinn, later President of the 
Society, observed, ‘“‘They are persons who unite with the associa- 
tion to obtain for themselves its advantages and benefits, and 
the amount of contribution which constitutes them Fellows is not of 
more value than they are likely to receive in return.” At this 
meeting, the late Alfred P. Boller, M. Am. Soc. C.E., also 
an early officer of the Society, believed in a liberal interpre- 
tation. He stated that “Taking in view the object of Fellow- 
ship, as expressed in the Constitution, I do not see that we can 
require any other record of Fellows, than to show they are honor- 
ablemen. Their motives, or the nature of their business, cannot be 
inquired into.” 


INTEREST ONLY TO Be USED 


Only the proceeds from the investment and not the principal were 
to be used. In their more enthusiastic moments the originators, 
{ whom Mr. Boller seems to have been the leader, expected 
‘o set up a total of $20,000, but actually the fund only reached 
ibout half that amount. Even so the income of a few hundred 
lollars annually seemed quite appreciable. It helped to print the 
‘echnical papers from the semi-monthly meetings and distribute 
hem to the then limited membership. But as the scope of 
Society work grew the insufficiency of this means of financing 
publications became apparent and so the enthusiasm seems to have 
waned 

Other factors also may have entered in. For instance an inter- 
stung old Society record, comprising a handwritten “‘list of mem- 
ers” indicates that 43 Fellows were admitted during the first 
year, 1870, upon payment of $100 each. Evidently this led to a 
alse confidence, for the Fellowship fee was increased to $250 in 
\S72-1873. Curiously, elections ceased. The fee was reduced to 
$150 in 1874 but no new Fellows entered until 1876. By the Con- 
sutution adopted in March 1891, the Fellowship fee was again put 
$250 
‘here may have been other factors at work, but judging simply 
ese records it does seem that the amount of the fee and the 
number of admissions to Fellow were distinctly related. This 
was in the mind of Charles McMillan, of Rensselaer 


a eee 


— J — oe 


Civit ENGINEERING for Fuly 1936 


Civit ENGINEERING for Fuly 1936 


479 


Polytechnic Institute (who later served for many years as pro- 
fessor of civil engineering at Princeton). In April 1869 he wrote: 


“T have very recently received a circular regarding the establish- 
ment of a Publication Fund, and must say that I regret that the 
fixed amount of the subscription will necessarily keep my name 
from the roll of the Fellows of the American Society of Civil Engi- 
neers, at least, until I can secure the requisite amount of spare cash, 
or until, possibly, the amount of subscription is either lowered, or 
in some way graduated so as to enable those of slender means to 
secure the privilege of a restricted membership—as ‘Little Fellows’ 
for instance.” 


AN ImposiInGc Roster 


In looking over the list of early Fellows one is impressed with 
the fact that much personal effort must have been given by inter- 
ested members. R. N. Brown proposed eight; and H. M. Gard- 
ner and E. S. Chesbrough, later President, five each. Another 
subsequent President, Charles Hermany, was responsible for 
seven Fellows, all in one year, 1872, and all from Louisville, Ky. 
A small proportion seem to have been engineers but the remaining 
names on the list were probably men of means—financiers, philan- 
thropists, contractors, and others who were proud to be in such 
good company and to contribute financially toward technical 
progress. 

In the first years’ list were names to conjure by: John B. 
Jervis, later an Honorary Member; George H. Norman, for whom 
the Norman Medal was named; James B. Eads, then registered 
from St. Louis; and James B. Francis, whose address in Lowell, 
Mass., is hardly needed. In a few years came Thomas C, Clarke, 
Octave Chanute, and Albert Fink, all later Presidents, and Theo- 
dore G. Ellis, soon to be honored as Vice-President of the Society. 
Surely the grade of Fellow was most honorable. 

In the first enthusiasm the list of Fellows quickly reached 50 and 
for 15 years it hovered between 55 and 60. The maximum, 62, was 
recorded for the year 1873. In all, nearly 100 were elected to the 
grade, the last being in 1899. From 1886, when there were 57 
Fellows, the number decreased slowly but continuously. At the 
turn of the century there were 37; in 1920, only 10; and at the be- 
ginning of 1936, two still remained. 


FELLOWSHIP FuND Loses IDENTITY 


In the Procegepinecs for 1875, reporting that year’s Society Con- 
vention, it was recorded: 

“The establishment of the ‘Fellowship Fund’ must be referred 
to as a happy conception, and successful in its results.... Not 
only is this fund the means of augmenting the wealth of the 
Society, but it also brings together the agents of modern civiliza- 
tion—the engineer, the constructor, and the capitalist.’’ 

The fund well served its day and generation. It was kept intact 
until June 1933 at which time it amounted to about $13,000. 
Then in order to simplify financial procedures, and to bring 
Society funds more in accord with current conditions, the Board of 
Direction, with the advice of counsel, took the following action: 


“RESOLVED: That the Fund created by fellowship dues now 
carried on the books of account of the Society as a separate fund 
and investment under the title ‘Fellowship Fund’ be discontinued, 
and that the securities and other assets allocated to said Fund be 
transferred on the books of account of the Society to its General 
Assets.” 





Columbia University Scholarship Available 


AppLicaTions for the Columbia University Scholarship, be- 
ginning with the year 1936-1937, should be filed without delay. 
This scholarship, which is awarded by the Scholarship Committee 
of the Society to a candidate whose records have been approved by 
the Columbia University authorities, has been established in honor 
of Horatio Allen, a noted graduate of the university and fifth Presi- 
dent of the Society. 

The scholarship should appeal particularly to the outstanding 
student who has completed two years or more of undergraduate 
work and who may wish to attend a large institution amid metro- 
politan surroundings, but it is available to the successful candidate 
for from one to three years, depending on the class which he enters. 
The money value of the scholarship is estimated as at least $400 
per annum. All necessary details will be gladly supplied on re- 
quest to Headquarters. 
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Early Presidents of the Society 


This is the fourth of a series of brief biographies of the men who 
guided the Society through its formative years. The next three issues 
will contain stories of Horatio Allen, Julius Walker Adams, and 
George Sears Greene. Perhaps there are readers who have access to 
little known facts or personal anecdotes about these engineers. If so, 
they are urged to lake a part in making these records interesting 
and complete by communicating with Society Headquarters 


I\ ALFRED WINGATE CRAVEN, 1810-1879 
President of the Society, 1869-1871 


In the early 1830's Alfred Wingate Craven, as a young gradu- 
ate of Columbia College, took up the study of law, was admitted 
to the bar, and hung out his shingle in New York City. His 
career as a lawyer, however, was brief; he soon found that the 
profession he had chosen “‘was not congenial to his tastes.”” Craven 
was a man of fine physique, and apparently an accomplished 
athlete. The outdoor life of the civil engineer appealed to him, 
and at 25 he set about to learn his second profession 

The first American 
school of civil engi- 
neering—as someone 
has called the canals 
of the seaboard states 

was beginning to 
lose its pupils to an- 
other practical in- 
stitution of learning, 
the railroad, that in 
the next few decades 
produced many a 
famous engineer. 
Craven took up his 
study in the younger 
school, and soon 
worked his way into 
the front rank of its 
pupils. After seven 
years on railroads in 
Ohio, South Carolina, 
Massachusetts, and 
New York, he was 
made chief engineer 
of the Mohawk and 


ALFRED WINGATE CRAVEN 
FOURTH PRESIDENT OF THE SOCIETY Hudson. 
Apparently he had 


learned more than the technical aspects of engineering, for it is 
recorded that he left this position because of his refusal ‘‘to assent 
to management which he considered inconsistent with professional 
honor.”’ Shortly thereafter he became chief engineer of the Schuyl- 
kill Valley Railroad and the Mine Hill Navigation and Railroad 
Company 

In 1849 the Croton Aqueduct Department was created by act 
of the New York State Legislature. The new organization was to 
have charge of all the water works of the City of New York, and of 
constructing and maintaining the sewers and drains. One of the 
three commissioners was to be a civil engineer, and Craven was 
selected for the post. 

In those days, when engineers were even more nomadic than to- 
day, Craven's 19 years of continuous service with the Croton Aque- 
duct Department must have set something of a record. And the 
tenure seems all the more remarkable in view of the political nature 
of his appointment, and the fact that during most of the period his 
affiliations were with the minority party. It suggests, and the 
record bears out, that he was a man of marked ability and un- 
compromising honesty 

Chose who have read Clemens Herschel’s Frontinus and the Water 
Supply of the City of Rome will be struck with a number of parallels 
between the municipal career of Craven and that of the Roman 
water commissioner. Both men came into office charged not so 
much with construction as with the maintenance of an existing 
system. And the water supply of New York, like that of the 
Rome of 1,800 years before, came to the city from faraway hills by 
way of masonry conduit. The Croton Aqueduct, heading in an 
artificial lake 40 miles north of Manhattan, was the modern 
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counterpart of Claudia and Anio Novis and the other aqueducts of 
the city on the Tiber. 

Frontinus had his troubles with farmers who persistently en- 
croached upon the right of way; and so did Craven. When the 
Croton Aqueduct was constructed, the land purchased by the city 
was not fenced, and “in many cases the shrubs and trees of the fine 
country seats through which the conduit passed were allowed to 
stand to the very edge of the excavation.’’ There had been a very 
good reason for this; in those days the proprietary rights of the 
city were not clearly defined, and it was necessary to conciliate the 
landowners, who considered the condemnation of their land as a 
great hardship, with as little friction as possible. But it was not 
long before tree roots began to penetrate the masonry and work 
considerable damage, and to avoid any further injury, the Depart- 
ment ‘‘ordered the land in its charge to be entirely cleared of trees 
and shrubs and also commenced to put up fences. Considerable 
opposition arose,’’ the fences were torn down, and ‘“‘malicious at- 
tempts were even made to injure the retaining walls by removing 
stones.”” (Eighteen hundred years before, Frontinus had been 
on the lookout for similar mischief-makers.) The Department 
finally established the city’s right to fence its property, after a 
fight that went to the higher courts. 

From Frontinus to Craven, it does not seem that anyone had 
learned to build a strictly leakproof conduit. The Croton Aque- 
duct for 20 years (until 1862) required only trifling repairs: but 
about that time leaks became frequent. During the last six 
years that Craven served as commissioner, a total of almost 30,000 
lin ft of cracks was discovered and repaired. It should be added 
that it was no reflection on the work of Jervis and Allen, the build- 
ers of the aqueduct, that these leaks occurred. That they did 
not develop earlier and to a greater extent is, rather, a witness to 
the care with which the embankments had been compacted and the 
masonry laid up. 

Frontinus chased down many a water tiaief in Rome; Craven had 
less malicious persons to deal with, perhaps, but the persistent 
water wasters of New York were no less a nuisance. Servants and 
children made a pleasant pastime of sprinkling the streets; people 
let the water run all night in cold weather to keep the pipes from 
freezing; every alderman had the right to issue permits for access 
to the hydrants. When the aqueduct was designed, it was thought 
that 30,000,000 imperial gal per day would suffice for many years 
but by 1850 the daily demand amounted to 40,000,000 gal, and the 
city was growing by leaps and bounds. It was necessary twice a 
year to shut down the conduit for inspection, and so nearly did the 
consumption approach the capacity of the line that it required 
months to refill the two reservoirs—whose total capacity was only 
171,000,000 gal—after these inspections. 

In his 19 years as commissioner, Craven saw New York grow 
from half a million to more than 900,000. The complete story of 
how the department kept pace with the increasing demands of 
the city during that period is far too long to tell here. Suffice it to 
say that Craven supervised construction of the large receiving 
reservoir in Central Park; the enlargement of the High Bridge 
crossing of the Harlem River—the bottleneck of the original aque- 
duct, whose improvement doubled the capacity of the conduit; and 
the laying of many miles of additional mains throughout the city 
He also directed additional surveys of the Croton watershed and 
initiated construction of the high-service tower and reservoir at 
High Bridge and the Boyd’s Corners Reservoir on the west branch 
of the Croton River. 

One more comparison should be drawn with the Roman com- 
missioner. Frontinus’ code of ethics was strict; he was intolerant 
of sloppy workmanship and unceasingly conscious of his obliga- 
tion to the city. Craven’s sense of duty was no less keen. When 
the Common Council attempted to have some sewer work paid for 
which the Croton Department would not accept, as the contract 
had not been complied with, Craven wrote to the New York Tr 
bune: 


“As chief engineer and one of the heads of this department 
I am placed here in charge of certain interests of the people genet 
ally of this city. If by any illegal or corrupt act injustice be done 
to them in any matter in the most remote degree connectec with 
this department, I deem it due to them and myself not to b wart 
tent with the mere requisition of the law to perform, but my '™ 
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jyty in the protection of their rights and in the preservation of the 
ntegrity of the department on which they rely; and I do so with a 
full -ense of my responsibilities, personally and officially.” 

Craven resigned from his post as commissioner in 1868, and 

after touring Europe with his family returned to New York and 
. up in private practice as a consulting engineer. 
During his term as Commissioner he had engaged in several tilts 
with McAlpine on the proposal for subways. Craven considered 
that the installation would play havoc with his streets and pipes, 
and firmly opposed, apparently, even McAlpine’s plan to drive 
the tunnels by shield far below the street level. After he began 
his private practice he was engaged by the Gilbert Elevated Rail- 
road as consulting engineer, and had a part in the planning of the 
Sixth Avenue and Second Avenue elevated lines. 

Craven was elected President of the Society in 1869 and served 
for two years. While his fame as an engineer has perhaps been 
overshadowed by that of his predecessor McAlpine and his suc- 
cessor Allen, his contribution to the Society and to the promotion 
of a professional attitude among engineers was none the less im- 
portant. He had been identified with the very first efforts to 
form an American engineering society—at Baltimore, in 1839. 
He had been among the founders of the present Society and had 
presided at its first meeting, which by his invitation was held in 
‘he offices of the Croton Aqueduct Department. He had also 
served a term as Director before his election to the presidency. 
He earnestly promoted the Fellowship Fund and encouraged the 
submission of papers; in this connection two quotations from his 
inaugural address may be of interest : 

“Original papers form the main, if not the only, reliable food for 
the permanent health of our Society. They are the substance; 
the discussions which follow are the gastric juice which helps that 
substance to assimilate with the system and nourish the body. 

“To each man of property in the country the advancement of 
engineering science is a matter of personal pecuniary interest; 
for the value of his investments, whether in established works or in 
the prosecution of new enterprises, rises or falls with the intellec- 
tual and moral worth of the engineer who plans and carries out the 
constructive operations.” 

Craven died in England, March 27, 1879, at the age of 68. 
He left no sons; a nephew, however—the late Alfred Craven, 
M. Am. Soc. C.E.—in his turn served the City of New York as an 
engineer for many years. The nephew, it is interesting to note, 
directed the construction of a section of one of the first subways— 
the project his uncle had strenuously opposed a generation before. 

Quotations describing the work of the Croton Aqueduct Depart- 
ment are from Wegman’s Water Supply of the City of New York. 
Other quotations are from Society publications. | 
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A Large-Scale Reproduction of the 
Society Seal 


AN AUTHENTIC enlargement of the seal of the Society, 17 by 21 
in., now hangs in a corridor of the civil engineering department at 
the Carnegie Institute of Technology. It was prepared by mem- 
bers of the Student Chapter at that institute and was first displayed 
at the institute’s annual public exhibition on the evening of April 
24, 1936 

In securing an accurate reproduction, the first step was to turn 
to page 99 of the February 1934 issue of Crvit ENGINEERING. 
On that page appears a reproduction taken from the official draw- 
ing according to which the dies are made to produce the badges 
worn by members of the Society. This reproduction shows the 
badge about 3 in. in width. It was enlarged by the photoprint 
process in two successive steps, the first to 8'/, in. wide, and the 
final one to 17 in. The shield and lettering were then traced on a 
large sheet of tracing cloth, and the title “Student Chapter, Car- 
negie Institute of Technology” was lettered below. A simple 
border completed the work. From the tracing a Van Dyke nega- 
uve was made and from this the final prints were taken. The 


edge of the shield and the lettering are blue on a white back- 
ground. This is more legible for the purpose than a facsimile of 
gold on blue. 

Upon request from Society Headquarters, Charles B. Stanton, 


M. Am. Soc, C.E., professor of civil engineering at the Carnegie 
of Technology, forwarded a statement written by the 
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students who did the job. After explaining the method used, the 
statement continues: “This authentic reproduction . . . was felt to 
be needed to designate further the Chapter’s activities with the 
Society. This reproduction now adorns the corridors of the De- 
partment of Civil Engineering as a pledge to serve the interests of 
the Society and to acknowledge the benefits that Carnegie Insti- 
tute of Technology has shared in the Society's activities.” 

The enlarged seal has attracted very favorable attention from all 
who have seen it. The idea was well conceived and executed and 
is a credit to the members of the Chapter who did the work. In 
fact, it has attracted so much favorable attention that upon request 
the Chapter furnished to Society Headquarters a negative from 
which prints will be taken for possible use at Society meetings 
around the country, such as in hotel lobbies, meeting rooms, and 
soforth. The Society is glad to acknowledge heartily the courtesy 
of the Carnegie Chapter in this respect. 

With the foregoing information on details it should be practicable 
for any Chapter to produce a very creditable enlarged seal for 
similar purposes. 





Providence J unior Engineers Organize 
for Professional Development 


IN LINE with a suggestion made last fall by Gen. R. I. Rees, 
chairman of the Committee on Professional Training of the Engi- 
neers’ Council for Professional Development (E.C.P.D.), the Jun- 
ior Engineers’ Group for Professional Development of the Provi- 
dence Engineering Society was organized on March 2, 1936. As 
plans mature and hopes are realized, it is expected that other cen- 
ters of the engineering profession will try similar experiments. 

Following General Rees’s exposition of the junior movement, a 
committee of twelve prominent engineers and educators of the 
Providence Engineering Society, with Alton C. Chick as chairman, 
distributed a preliminary questionnaire to 600 engineers not more 
than five years out of college and other young men definitely 
following lines of engineering activity. To form a nucleus for the 
organization, a selected group of 20 junior engineers was ap- 
pointed, who chose as officers Robert Anthony, Jr. (Yale), chair- 
man, Roger P. Condon (Massachusetts Institute of Technology), 
vice-chairman, and John R. Pearson (Rhode Island State), secre- 
tary-treasurer. In discussions relating to a program, this group 
agreed that personal contacts and self-expression were the two 
chief benefits to be derived from the proposed activities. 

In the meantime 151 replies to the questionnaire have been re- 
ceived. These may be classified as follows: (1) Interested in 
papers for junior engineers, 129; (2) interested in group discussion, 
145; and (3) interested in formal study, 136. Thirty-seven topics 
for group discussions were voted on, of which the most popular 
were (1) production control and time study, 39; (2) air-condition- 
ing, 26; (3) personnel relations, 26; (4) marketing, 14. The most 
popular of the 35 suggested topics for formal study were (1) busi- 
ness law, 54; (2) public speaking, 43; (3) cost accounting, 23; 
(4) differential equations, 14; and (5) power-plant subjects, 8. 

At the first general meeting, held April 20, and attended by 250 
juniors, a program was proposed. At a subsequent meeting on 
May 4 a number of groups were set up, each with a junior engineer 
as a group leader. The management group is interested in manu- 
facture and managerial technic. The power group is concerned 
with steam plants, Diesel power, and general plant engineering. 
A third group contains those who wish to discuss the general eco- 
nomic background of the Providence industrial area. The con- 
struction contingent will not carry on study through group discus- 
sion but will have a class in formal study. There is alsoa machine- 
design group. Other groups will be organized as the need arises. 

Beginning next fall, it is proposed to engage the services of a 
lawyer to give a series of lectures on business law, including con- 
tracts and specifications. Twenty-five men are contemplating 
courses leading to the degree of master of engineering, probably at 
Brown University. 

To provide a constructive basis for discussion, members will 
make contributions on certain topics or projects. For example, 
the machine-design group will start a study of springs and their 
uses; the power group hopes to assemble and tabulate useful in- 
formation on combustion and air conditioning; while the eco- 
nomics group will consider such a project as ‘“What Business to 


.6 NOG Civit ENGINEERING for Fuly 1936 483 


Horny having been elected to membership in 1887. The list of the improved mileage of highways of the country is showing 








A 
— 


Embark on in Rhode Island if $100,000 Were Made Available with 
Which to DolIt.” This latter project may be expanded to include 
other groups because, if a manufacturing enterprise is decided 
upon as the solution, construction engineers may study the build- 
ing problem, power engineers the power equipment, machine de- 
signers the design and adaptation of machinery, and the manage- 
ment group personnel problems, plant operation, and estimates of 
cost. 

An interesting experiment in cooperative post-collegiate study 
has thus been launched by E.C.P.D., which is an agency for get- 
ting engineers and engineering organizations to develop themselves 
and the profession. The constituent bodies of E.C.P.D. are the 
American Society of Civil Engineers, the American Institute 
of Mining and Metallurgical Engineers, the American Society of 
Mechanical Engineers, the American Institute of Electrical Engi- 
neers, the American Institute of Chemical Engineers, the Society 
for the Promotion of Engineering Education, and the National 
Council of State Boards of Engineering Examiners. 





Some Aspects of the Growth 
ot the Society 


More THAN 19,000 engineers and student engineers are today 
affiliated with the Society in one grade or another. Very nearly 
one-third of this group is included in the highest membership grades, 
and another third in the intermediate grades, while the remaining 
third comprises Juniors and members of Student Chapters. 

Some interesting observations can be drawn from the accom- 
panying diagrams. Figure 1 indicates that, with the exception of 
the three ‘depression years”’ just 
preceding 1935, both the growth 
of the Society as a whole, and the va 
increase in the number of mem- 1 1 | 





\ 
bers in the highest grades, have = 
been continuous over the past 63 ee ee 
years. The sharp increase in the / - 

+— t+ — 


rate of growth that began in j 
about 1898 is apparently largely i } 
due to a steady influx of younger - ; 
men—mostly in the intermediate 
membership grades until 1922, 
and in the lower grades since that 
time. The effect of the Student 
Chapters in increasing the num- 
ber of men entering the Society as 
Juniors is so obvious as scarcely 
to require special mention. It 
suggests the prospect of an even 
more rapid growth of Junior 
membership in years to come. 

In Fig. 2, membership statistics 
have been presented in a differ- 
ent form, to show variation in 
composition over all the years or 
the trends in the growth of the 
different grades. The tri-linear 
chart needs little introduction to 
those who have worked, for ex- 
ample, with concrete proportion- 
ing or with alloys containing 
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Fic. 2. Tri-LINEAR REPRESENTATION OF SOCIBTY MEMBERSHIP 
SHOWING PROPORTION OF MEMBERS IN Eacu GRADE 


three metals, but its use in the present connection is rather unusual. 

Each point on the diagram can be intersected by three lines 
parallel to the sides of the triangle, and the sum of the numbers on 
these lines is always 100. In other words, each point represents 
the percentage composition of a quantity made up of three different 
elements. In the present case, one can see, for example, that in the 
year 1900, 66 per cent of the membership of the Society was in- 
cluded in the higher membership grades, 22 per cent in the inter- 
mediate grades, and 12 per cent in the lower grades. 

Three distinct trends will be noted. From 1873 to 1890 the 
percentage of Juniors was increasing, while the percentage of As- 
sociate Members remained nearly constant. Between 1891 and 
1921 the Associate Members increased in number until they in- 
cluded more than half of all persons connected with the Society 
while the relationship of Members to Juniors held fairly uniform. 
Since that time the percentage both of Associate Members and of 
Members has dropped slightly, while the percentage of Juniors has 
increased. 

As in Fig. 1, the dotted line beginning with 1920 represents the 
situation if members of the Student Chapters are taken into ac- 
count. It will be noted that on this basis an almost exact balance 
among the three groups existed in 1925 and 1926, with the trend 
continuing since that time somewhat toward a predominance of 
the lower grades. 





New Memoirs Available 


Memoirs of ten Members and three Associate Members re 
cently have been added to the number of preprints to be included 
in the forthcoming volume of TRANSACTIONS. In point of time, 
the list embraces 46 years of the Society's history, the late D. C. 
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Vivian: DRG Ra siti's dco ads chdmeea den awed 1885-1933 
Harry Cliord MieCimre........ sc scccscsccsveces 1884-1935 
Harry Ashton Roberts................. ..+-+++- 1876-1935 
Tames Wine Detels BB inns incasanevancvenso 1858-1935 
Heary Rete iiiickcc<eox cube gheoescutandan 1872-1936 
Willies LAs « o.s.0i onneasetes <cabecdennian 1860-1935 
Kugeme Adetatt GHA... . svcsvevccccescccsesen 1876-1935 
Henry Casmmiitt GMs cts cies cccctenccenssnaes 1860-1936 
George Stevenson Vates............c.cccceusves 1875-1935 





American Engineering Council 


The Washington Embassy for Engineers, the National Representa- 
tive of a Large Number of National, State, and Local Engineering 
Societies Located in 40 States 





ORGANIZATION OF GOVERNMENT AGENCIES 


THERE ARE at present in Washington two movements which 
tend, in part, to offset each other, but about which very consider- 
able will no doubt be heard during the next few months. On the 
one hand, there are groups of men within and without the govern- 
ment working on new plans for federal bureaus or departments 
which will take over the work of the emergency agencies which 
have, for one reason or other, been dropped. Some of the new 
plans take the form of setting up an over-all agency similar to the 
old NRA, and others take the form of special legislation such as 
the Ellenbogen bill for the control of the textile industry, which 
in essence is a “‘littlke NRA”’; the Guffey bill for the control of the 
coal industry is similar in purpose. 

On the other hand, three committees have been appointed to 
consider the possibility of consolidation and simplification of 
government organization—one by the Senate, one by the House, 
and a third by the President. The staff of American Engineering 
Council has been requested by the President’s committee to confer 
with its staff and make suggestions, and the Brookings Institution 
has been provided with recommendations of earlier committees 
of Council with reference particularly to public works administra- 
tion, mapping, and water resources. 

A month of momentous decisions which may eventually lead to 
a general clarification of purposes and expedite the stabilization 
of government activities leaves many of the emergency and newer 
agencies in uncertainty and confusion. 

The consequences of the Bound Brook decision by the Court 
of Appeals of the District of Columbia, declaring the use of relief 
funds for the construction of a suburban community unconstitu- 
tional, arouses an uncertainty about the use of relief appropriations 
for any but relief purposes. In the minimum wage decision, five 
members of the Supreme Court refused to amend the Constitution 
by taking away from the people rights which the people had re- 
served for themselves. One Justice thought the minimum wage 
law might possibly be upheld on the ground that women are en- 
titled to special protection and three others insisted that state 
governments do not have the power to fix wages. 


Tue Bureau oF Pusiic Roaps 
Thi bureau has completed a study of operating costs of vehicles 
'n comparison with highway expenditures on all classes of roads in a 


number of northern states. They report operating costs per mile 
varying trom 0.5 to 1.08 cents on city streets and from 0.83 to 3.1 
Cents on county roads and state systems. In some instances the 
actus! saving accruing to operators of vehicles from the conversion 
of dirt roads to hard-surface highways has been as much as 3 
cents per mile. On the basis of these findings, says the Bureau, 


the improved mileage of highways of the country is showing 
tremendous profits on the people’s investment in them. 

Special funds now available for repairing flood damage to roads 
and bridges on the Federal Aid System are estimated to be suffi- 
cient to pay the limit under the Hayden-Cartwright Act of one- 
half of such cost. State highway departments are familar with 
proper procedure. 

In the recent transportation conference of the U. S. Chamber of 
Commerce, Director Thomas H. McDonald of the Bureau of Public 
Roads of the Department of Agriculture said, ‘‘Almost without 
exception it is the old-time structures that are most seriously 
damaged by floods and therefore replacement costs are partially 
chargeable to obsolescence. The severe winter caused more actual 
loss in the form of deterioration to low-cost road surfaces than 
flood damage. Large increases in mileage of low-cost public high- 
ways is certain to rapidly increase maintenance costs to a point 
where they may take the place of necessary new construction of 
the better class. Such a policy, although commendable within 
reasonable limitations, tends to destroy the logical and necessary 
step-by-step construction of a permanent highway system in states 
adopting it.” 


PusBiic HEALTH SERVICE REPORTS PROGRESS 


Closer coordination of the health activities of federal, state, and 
local governments by the public health section of the Social Security 
Act under the direction of the surgeon general of the U. S. Public 
Health Service is reported to have increased the number of local 
health units from 540 to 715 in 3,000 counties. Eleven states 
have set up new units for the study of industrial hygiene. Nineteen 
states have established a central authority for the promotion and 
supervision of local health administrations. Thirty-one states 
have strengthened the engineering departments of their health 
services and 27 have improved their laboratory facilities. Under 
the act, each state is allotted a flat $3,268. Further allotments are 
being made on the basis of population, special health problems, and 
financial conditions. The states are given the opportunity of 
obtaining aid by matching federal allotments and new appropria 
tions. For these purposes $3,333,333 has been made available 
under the Social Security Act, and $40,000,000 has been appro- 
priated by participating states and local political subdivisions 


EMERGENCY CONSTRUCTION BY THE TREASURY DEPARTMEN1 


Under the Act of June 19, 1934, the Treasury Department has 
a total of 361 projects, with allotments amounting to $65,990,044 
Ninety-two of them are complete and 194 are under construction. 
Allotments for 367 projects totaling $59,603,879 have been made 
against the $60,000,000 program provided for in the act of August 
12, 1935. Sixty-two of them are under construction. Definite 
commitments have been made for sites, plans, and specifications 
for all other projects in these programs. Exact figures are not 
available but it appears that less than 5 per cent of this work has 
gone to engineers and architects in private practice. 


Pusiic WorKsS ADMINISTRATION 


Activities of this agency, involving commitments of billions in 
grants and loans, have only obligated it to accept $828,047,864 in 
bonds from states, counties, municipalities, and other borrowing 
bodies. That fact indicates that large purchases of such bonds 
must be made as construction progresses. Of the $543,764,734 
actually purchased to date, $406,843,571 have been sold to RFC. 
Since the funds realized from the sale of such bonds by PWA may 
be used to buy more bonds from borrowing bodies, it is evident 
that any substantial appropriation for ‘“‘grants’’ by this Congress 
will assure the continuation of a very substantial PWA program 

According to the F. W. Dodge Corporation, publicly financed 
construction work of the class benefited by the Public Works 
Administration has doubled its volume of a year ago—a new high 
since the depression. The total for April, both public and private, 
in 37 eastern states was $780,627,600, of which public projects 
accounted for 54 per cent of the total value. That means that 
private construction has reached the highest figures in five years, 
but it is still only a fraction of its normal volume. 

The Power Division of PWA reports 112 of 132 communities in 
32 states have recently voted to assess themselves for publicly 
owned utilities. It is interesting to note that 28 of these com- 
munities have less than 1,000 population, 28 have less than 2,000, 
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35 have less than 5,000, 21 have less than 10,000, and only 56 per 
cent of those above 10,000 voted for publicly owned utilities. 
Seventy-four of the older public utility projects are complete and 
108 are under construction. Sixty-two projects in 26 states are 
delayed by litigation. Of them 39 are under restraint in the Federal 
Court of the District of Columbia. 


RURAL ELECTRIFICATION ADMINISTRATION 


This agency now has a permanent status. It reports accelerated 
expansion of loans to both private utilities and cooperatives, but 
the total loans in the first year for the entire 76 projects involving 
approximately 12,000 miles of line, to serve about 40,000 customers 
in 25 states, were only $12,331,412. 

Since REA funds are only advanced to sponsors as economic, 
legal, and engineering requirements are satisfied, it must be ad- 
mitted that the services of practical engineers are essential to the 
success of the program. It is our observation that many engineers 
who have already been tested by rough experience are available. 


LEGISLATURE AND GOVERNMENT REGULATIONS 


Political considerations are controlling a majority of the final 
actions of the Seventy-Fourth Congress. Formal legislative 
procedure was interrupted by the recess but important committees 
are working behind the scenes to get the “‘unfinished but necessary 
business” ready for the quick enactment of a large amount of 
legislation during the few working days remaining in this session. 
All the “‘big”’ bills are in conference stages and are likely to move 
smoothly in the rush to campaign fields with the exception of taxa- 
tion, which may require pressure from the Chief Executive. 
In the meantime, government regulations’ changes are awaiting 
appropriations and the enactment of authorizing legislation. 

Flood control legislation is still active. Congress yielded to 
pressure exerted by the U. S. Flood Control Federation which 
brought 500 delegates, who had gotten their feet wet in recent 
floods, to a meeting in Washington while the bills were in the com- 
mittees. Asa result, the Omnibus and Mississippi bills are awaiting 
the President's signature. 

Work relief legislation, with its allied measures included in the 
deficiency appropriations, is scheduled for favorable action, al- 
though the House may stop the Florida Canal and reduce the 
appropriation for grants by PWA. 


ENGINEERING EMPLOYMENT SITUATION 


All engineers seeking employment should know that there is an 
excess of engineers, as well as other employees at this time, in 
government service. Many, particularly in the emergency agencies, 
are kept on government payrolls as long as funds are available to 
provide them with a subsistence until they can find an opportunity 
to make a living somewhere else. 

A very few vacancies are available at almost all times but there 
is keen competition among engineers in the service as well as from 
the outside for them. Those on the inside have the advantage of 
experience and the influence of personal acquaintances, even though 
they may not be as well qualified for the positions. 

he most promising prospect, at this time, for the expansion of 
engineering employment in government service is with the REA. 
Most of the opportunities will be with the borrowing bodies in 
those states participating in the programs and with contractors 
and supply houses who go after rural electrification business. 

It is obvious that many engineers in government service will 
soon have to find work in private employment and practice, and 
that those who are first to make the change are likely to get the 
better opportunities. The need in private industry is not confined 
to engineering in the technical sense. The steel and automotive 
industries have found it most advantageous to have engineers in 
management and in the councils of directors, and business and 
industrial executives are taking on competent engineer executives. 
Engineers seeking such responsibilities should choose employment 
in progressive organizations where there is evidence of genuine 
desire to make full use of their administrative ability as well as 


their technical qualifications. 


EXHIBIT AT THE NATIONAL WorRLD POWER CONFERENCE 


At the request of O. C.. Merrill, director of the Third World 
Power Conference, and under the supervision of the committee 
on publicity for the engineering profession of American Engineering 
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Council, an exhibit of the activities of the professional engineering 
organizations of the United States and of their instrumentalities 
will be staged in the Mayflower Hotel during the Third World 
Power Conference meetings to be held in Washington, D.C 
September 7 to 12, inclusive. ‘ 

Against the pictorial background of engineering development 
of the United States will be presented a picture of the scope and 
activities of the national, state, and local engineering societies, 
together with a statement of the objectives of the national 
organizations and of the functional organizations which they sup- 
port, including United Engineering Trustees, Inc., Engineering 
Societies Library, the Engineering Foundation, American Stand. 
ards Association, Division of Engineering and Industrial Re. 
search of the National Research Council, Engineering Societies 
Employment Service, Engineers’ Council for Professiona! Develop- 
ment, and American Engineering Council. 


SURVEY OF ENGINEERS 


The June number of the Monthly Labor Review, published by the 
U. S. Department of Labor and issued the third week in June, will 
contain the first summary of the statistics from the “survey of 
engineers’’ conducted in August and September 1935 by the Bureau 
of Labor Statistics under the supervision of the committee on 
engineering and allied technical professions of the American Engi- 
neering Council in cooperation with more than 100 national, state, 
and local engineering societies. More than 60,000 questionnaires 
were returned to the Bureau for classification and codification. This 
is the first professional survey undertaken by the Bureau, and the 
returns represent the largest sampling of the engineering profession 
ever made. The article briefly summarizes the number of engi- 
neers in each of the branches of the profession, where they were 
employed as between government and private industry, and the 
interrelation between their educational training and the positions 
held. 


Washington, D.C. 
June 15, 1936 





Appointments of Society Representatives 


THADDEUS MERRIMAN, M. Am. Soc. C.E., was recently reappointed 
a Society representative on the Hoover Medal Board of Award 
for the six-year term from May 1936 to May 1942. 


Rospert RrpGway, Hon. M. Am. Soc. C.E., has been appointed 
chairman of the Alfred Noble Prize Committee to fill the vacancy 
caused by the resignation of Grorce B. Priispury, M. Am 
Soc. C.E. 


James F. Sansporn, M. Am. Soc. C.E., chairman; Rosert 
Ripeway, Hon. M. Am. Soc. C.E.; and Jonn H. Cook, Carie- 
Ton E. Davis, ALFRED D. FLINN, Georce G. HONNESS, 
THADDEUS MERRIMAN, WALTER E. SPEAR, and FRANK E. 
Winsor, Members Am. Soc. C.E., have been appointed a com- 
mittee to prepare a memorial volume on the late J. WALDO SMITH, 
Hon. M. Am. Soc. C.E. 


Georce T. Seasury, Secretary of the Society, will represent the 
Society on the newly created State Public Affairs Contact Com- 
mittee of the American Engineering Council 

Homer R. Seety, M. Am. Soc. C.E., will represent the Society 


on the Sectional Committee on Standardization of Graphical 
Symbols and Abbreviations for Use on Drawings. 





In and About the Society 


Eacu 1ssur of Crvit ENGINEERING is as interesting and as useful 
to our members as the best efforts of the editorial staff can make tt 
Some numbers, however, prove more popular than others This 
is particularly true of the April 1936 issue, of which the entire 
supply has been exhausted in filling additional orders. 
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\NGRATULATORY resolution recently presented to Daniel 

President Am. Soc. C.E., by the faculty of the school 
ring of Cornell University, is an unusual and distinctive 
Cornell grants no honorary degrees, and a recognition like 
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herefore, the Waculty of thie echeel. fifty: nee nears later, 

hereby extend to him, their one-time student, 

CENEGRKATUCATHOMS on the well-deserved recognition 

oi his areat service through hie election ae firesident of the 

Americum Pocietn of Geil Engineers, snd then rejoice in the 

reflected RETOK that comes to the school from the esicem in 
which he i¢ universally held. 
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RESOLUTION PRESENTED TO DANIEL W. 

MEAD, PRESIDENT OF THE SOCIETY, BY 

FACULTY OF SCHOOL OF ENGINEERING, 
CORNELL UNIVERSITY 





iat accorded Dr. Mead is said to be the highest honor in the power 
the faculty to confer. The presentation took place at the con- 

usion of the joint regional conference of Local Sections and Stu- 
t Chapters at Ithaca, N.Y., on May 9, 1936. 





of Local Sections 


Ness 





COLORADO SECTION 


Members of the University of Colorado Student Chapter were 
guests of the Colorado Section at its regular meeting held on May 
Before dinner a motion picture on the construction of Grand 
Coulee Dam was shown at a local theater. The program of the 
neeting, which followed dinner, was arranged to give the Student 
iapter members an idea of the present activities of various gov- 
umental agencies. The list of speakers included C. P. Ames, 
sututing for George M. Bull, acting state director of the Public 
W rks Administration in Colorado, who was unable*to be present; 
Frank M. Keller, state engineer inspector for Colorado, Utah, and 
W yoming, C. T. Henderson, supervising engineer for the Mineral 
‘esources Division of the U. S. Bureau of Mines; J. L. Brownlee, 
region 1 engineer of the U. S. Forest Service; and R. A. Klein and 
“. J. Preston, of the U. S. Bureau of Reclamation. 
ciation of Junior Engineers of the Colorado Section 
mG is last meeting of the season on May 25. On this occasion the 
“pcaker Was E. A. Abdun-Nur, a graduate of Massachusetts Insti- 
ology, who is now an engineer in the Denver Water 
Mr. Abdun-Nur described present engineering prac- 
his native land, which he has recently visited. 
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Derrorir SECTION 


On May 22 the Detroit Section held a meeting at the Hotel 
Statler, which was attended by 35 members and guests. The tech- 
nical program included a talk by Harold C. Hickman, inspector of 
dredging for the U. S. Army Engineers, who described the hydro- 
graphic survey of Rainy Lake. There was also an illustrated lec- 
ture on “The Historical Development of Suspension Bridges,’’ 
which was presented by A. A. Jakkula, of the department of civil 
engineering of the University of Michigan. Both papers elicited 
considerable discussion. 


GrorGIA SECTION 


A luncheon meeting of the Georgia Section was held in Atlanta 
on May 11. T. J. Durrett, Jr., of the program committee, com- 
mented on the fact that WPA projects in Georgia are in good 
shape. He then introduced the speaker of the occasion, R. L. 
McDougall, chief engineer of the Works Progress Administration 
in Georgia. Mr. McDougall discussed the local highway situation 
and spoke of the difficulty of obtaining skilled labor on the fourteen 
airport projects now under way in Georgia. 


ILLINOIS SECTION 


There were 28 present at a luncheon meeting of the Illinois Sec- 
tion which was held on May 12. The speakers on this occasion 
were W. W. De Berard, associate editor of the Engineering News- 
Record, and Field Secretary Jessup. Mr. De Berard discussed the 
metropolitan housing situation, and Mr. Jessup spoke on the finan- 
cial status of the Society and on the current activities of Juniors and 
Student Chapters. 


INDIANA SECTION 


The Indiana Section’ held a luncheon meeting on May 14 in 
honor of the Student Chapter members from Purdue University 
and Rose Polytechnic Institute who have been chosen to receive 
the 1936 awards of the Section for outstanding college work. Field 
Secretary Jessup was present and gave a résumé of Society activi- 
ties during the past year. There were 34 present. 


Los ANGELES SECTION 


A joint meeting of the Los Angeles Section of the Society and the 
California Institute of Technology Student Chapter, which was 
held in Pasadena on May 13, attracted an attendance of 245. Dur- 
ing the afternoon the hydraulic and optics laboratories of the uni- 
versity were thrown open for inspection. Naturally special interest 
was shown in the giant mirror for the 200-in. reflecting telescope to 
be erected at Mt. Palomar. Preparations for polishing this mirror, 
which was recently cast, are now complete, but it is expected that 
the process will take four years. Dr. John Anderson, in charge of 
the operation, was present to answer questions about the project 
After dinner, which was served beneath the olive trees of Dabney 
Garden, the meeting adjourned to Culbertson Hall, where papers 
were given by three graduates of the institute on subjects they are 
investigating. These speakers were Arthur Ippen, teaching fellow 
and assistant in hydraulics at the California Institute of Tech- 
nology, who described the work being done under the auspices of 
the Los Angeles County Flood Control District in studying the flow 
of water at high velocities due to abnormal gradients in curved 
channels; Mark Serrurier, structural designer at the institute, who 
discussed the reasons for the selection of remote Mt. Palomar as 
the site of the location of the 200-in. telescope; and James Jenni- 
son, who discussed the effect of earth shocks on the upper floors of 
buildings. 

Members of the Los Angeles Section have derived both pleasure 
and profit from participation in the weekly luncheon meetings of 
the Los Angeles Engineers’ Club. Members of any of the technical 
societies are eligible to attend these luncheon meetings. 


LOUISIANA SECTION 


During the past year the Louisiana Section held technical meet- 
ings on April 18 and May 29, 1935, and January 24, 1936. The 
speakers on these occasions were Capt. John P. Dean, Gen. Harley 
B. Ferguson, and John Klorer, chief state engineer. There were 
42 present at a meeting of the Section held in New Orleans on 
April 15. Numerous business matters were attended to at this ses- 
sion, including the election of officers for the coming year. The 
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results of this election were published in the June issue of Crvit 
ENGINEERING. Possible changes in the constitution of the Sec- 
tion were discussed during the business meeting. The technical 
program consisted of a talk by Col. F. B. Wilby, whose subject was 
“The Use of Asphaltic Concrete in the Repair of Jetties.”" This ad- 
dress, which was illustrated, elicited considerable discussion. Re- 
freshments and a social hour were enjoyed after the meeting. 


MARYLAND SECTION 


Faculty and student representatives from the University of 
Maryland and Johns Hopkins University were among the large 
number present at a meeting of the Maryland Section held at the 
Engineers’ Club in Baltimore on May 22. The nature of the occa- 
sion was the annual presentation of prizes consisting of Junior 
membership in the Society to two Student Chapter members. 
Plans were made at this time for the publication of the two winning 
theses in The Baltimore Engineer, the local organ of the engineering 
profession. The business session included discussion of the pro- 
posed law for the registration of professional engineers and land 
surveyors in Maryland. At the conclusion of the business meeting 
refreshments were served, and a social hour was enjoyed. 


METROPOLITAN SECTION 


At the annual meeting of the Metropolitan Section, which was 
held in the Engineering Societies Building in New York on May 20, 
the following officers were elected: Leslie G. Holleran, president; 
Harry D. Winsor, vice-president; William J. Shea, secretary; and 
George W. Burpee, Victor Gelineau, and Ernest P. Goodrich, 
directors. The other officers on the Board of Direction for 1936- 
1937 are E. M. Van Norden, vice-president; J. S. Langthorn, 
treasurer; R. E. Bakenhus, C. W. Bryan, Jr., and William Heyman 
directors; and Ole Singstad and Van Tuy! Boughton, former presi- 
dents. As part of a symposium on the subject of what the Society 
is doing for its members, Secretary Seabury gave a talk on its 
recent activities in regard to employment. Then Ernest P. Good- 
rich, chairman of the Society’s Committee on Salaries, presented 
some of the outstanding findings of that committee. Following 
this program, the Junior Branch of the Section conducted the finals 
in its annual effective speaking contest. First prize was awarded 
to Richard H. Ludeman, and second to Don Johnstone. Refresh- 
ments were served at the close of the meeting. 

The Junior Branch concluded its season with a dinner meeting 
on May 26. The program consisted of an extemporaneous one- 
minute speech by each person present. The Branch then elected 
officers for the coming year, the list being as follows: George L. 
Curtis, president; Don Johnstone, first vice-president; Alfred 
Africano, second vice-president; George G. Hayden, secretary; 
and Sidney M. Marks, treasurer. 


NASHVILLE SECTION 


At a meeting of the Nashville Section, held on May 14, the fol- 
lowing new officers were elected: A. J. Dyer, president; R. N. 
Coolidge, vice-president; and S. A. Weakley, secretary. 


NEBRASKA SECTION 


There were 26 present at a joint meeting of the Nebraska Section 
and the University of Nebraska Student Chapter held at Lincoln 
on May 14. The speakers were T. A. Leisen, Director of the 
Society, who discussed the aims and activities of the Society; John 
Latenser, Jr., state director of the Public Works Administration, 
whose topic was ‘““Some Aspects of the Public Works Program in 
Nebraska”; and Roy Green, president and manager of the Western 
Laboratories, Inc., who outlined the action under way to secure the 
passing of an engineers’ registration bill at the coming session of the 
legislature. A representative of the University of Nebraska 
Student Chapter also gave a talk. 


Nortu CAROLINA SECTION 


The annual meeting of the North Carolina Section, which was 
held in Pinehurst on May 2, took the form of an all-day session. 
The speakers on the program were D. S. Abell, president of the 
Section; A. Wray White, member of the North Carolina State 
College Student Chapter, who discussed the relationship between 
the Local Section and the Student Chapter; J. A. Muncy, an engi- 
neer with the Soil Conservation Service, who described the soil- 
erosion program in the Piedmont and mountain regions of North 
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Carolina; Dr. W. J. Lancaster, medical director of the A: intic 
Coast Line Railroad Company, whose topic was the necess):» for 
closer cooperation between the physician and the engineer; |{_ 5 
Hamrier, of the General Electric Company of Raleigh, N.C _ who 
gave an illustrated talk on “Safe Seeing and Safe Driving’ anq 
T. T. Betts, division engineer of Fayetteville, N.C., who described 
the repair of North Carolina highways after the recent winter 
floods. During luncheon R. S. Henry, assistant to the presiden: 
of the Association of American Railroads, was the speaker Th. 
business meeting, which was held in the afternoon, resulted in the 
election of T. C. Atwood as president and G. H. Maurice as vice. 
president. B. W. Davis will continue as vice-president, and Harold 
C. Bird as secretary-treasurer, D. S. Abell, retiring president, be. 
comes a member of the board. 


NORTHEASTERN SECTION 


There were 39 present at a meeting of the Northeastern Section 
which was held on March 12. The business session included dis. 
cussion of a proposed bill for the registration of engineers and of 
the possible formation of Local Sections in Maine and New Hamp- 
shire. The feature of the program was a talk on the subject, 
“Adventures of a Civil Engineer in Other Countries.” This wa: 
given by Dr. Karl von Terzaghi, a member of the staff of the Tech. 
nische Hochschule. A luncheon meeting of the Section was called 
to order on May 16, with 42 present. The speaker on this occasion 
was Edward L. Moreland, of the firm of Jackson and Moreland, of 
Boston, Mass., who discussed the system of police signals in use jn 
Boston. The members were then taken on an inspection trip to 
police headquarters in Boston, where they were given an insight 
into the method of handling emergency calls, the teletype system, 
radio broadcasting, and similar features. 


NORTHWESTERN SECTION 


On April 21 the Northwestern Section held a meeting in the 
Minnesota Union Building in Minneapolis. There were 17 present. 
After a brief business session E. V. Willard, commissioner of con- 
servation for the state of Minnesota, gave an interesting talk on 
the engineering phases of the state conservation program. Follow- 
ing his talk, there was considerable discussion of the fact that 
ground-water levels in the state have been lowered during the past 
few years. Possible early depletion of the high-grade iron ore de- 
posits of the state was also discussed. 


PHILADELPHIA SECTION 


Meeting the emergencies that arose as a result of the floods in 
March of this year was the subject discussed at a meeting of the 
Philadelphia Section held on May 20. There were 48 at the dinner, 
and 85 at the meeting following it, which was under the chairman- 
ship of Harry S. R. McCurdy. The first speaker in the symposium 
was Robert Spurr Weston, consulting engineer of Boston, who 
compared New England flood conditions existing in March of this 
year with conditions in the spring of 1927. Mr. Weston showed 
two reels of motion pictures taken in different sections when the 
flood was at its height and also after its subsidence. Then W. L 
Stevenson, chief engineer of the Pennsylvania State Department 
of Health, gave a graphic account of the emergency measures 
adopted to prevent the spread of disease during and after the flood 
The last speaker was J. D. Carpenter, of Gannett, Eastman, and 
Fleming, of Harrisburg, Pa., who described how that city was kep! 
supplied with water in spite of the fact that the pumping station 
was completely inundated. The closing event of the evening was 
the award of prizes to Student Chapter members in the annual 
student essay competition. 


SACRAMENTO SECTION 


During March and April the Sacramento Section continued ‘ 
hold weekly luncheon meetings. On March 3 the members heard 
L. B. Cheminant, office engineer for the San Francisco Utilities 
Commission, trace the history of the Hetch Hetchy water develop- 
ment. The meeting held on March 10 was devoted entirely ‘ 
business. On March 17 Floyd Rose, state safety officer for the 
Public Works Administration, presented statistics on accidents 0° 
construction work in California and outlined methods of decreasing 
the number of such casualties. Following this talk, Joseph ¥ 
Gross gave a brief description of his recent trip east and @ “epor 
on the Annual Meeting of the Society, which he attended. On 
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Washington Commons in May. 
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t the speaker was A. G. Mott, director of the valuation 

f the State Board of Equalization, and on March 31 

Eaton, who is with the U. S. Bureau of Reclamation, 

1 paper on erosion and erosion control in Los Angeles 

At the meetings held during April the speakers were H. B 

rofessor of agricultural engineering at the University of 

.: Walker R. Young, construction engineer for the U. 5. 

f Reclamation; Frederick H. Tibbetts, consulting engineer 

S rancisco; and Frederick J. Klauss, city engineer of Sacra- 
lhe attendance on these occasions ranged from 24 to 72 


San Dreco SECTION 


ril 19 the San Diego Section of the Society and the Engi- 

tb of San Diego motored to the All-American Canal Proj- 

» under construction in the Imperial Valley. R. B. Williams 

ruction engineer on the project, and his assistants conducted 

ty to the site of the diversion dam. They were then taken 

slong canal, where they saw huge draglines cutting a canal 

rough the sand dunes. On April 23 the Section and the Engi- 

Club held a joint dinner meeting in the Army and Navy 

yYM.C.A. The feature of the occasion was an illustrated talk on 

\}|-American Canal Project, which was given by Mr. Williams. 

e fact that this talk came so soon after the inspection trip made 
pecially interesting. There were 42 at the meeting. 


e pa 


SEATTLE SECTION 


The annual joint meeting of the Seattle Section and the Univer- 
ty of Washington Student Chapter was held at the University of 
Papers were presented by the 

llowing students: H. N. Wallin, whose subject was the Golden 

‘ate Bridge; W. L. Shannon, who spoke on the bearing power of 

I. D. Morris, who discussed earth dams; and W. C. King, 
whose topic was the stabilization of earth roads. The annual 
ward of student prizes was then made by the Section. 


SYRACUSE SECTION 


Syracuse Section entertained the senior class members of 
Syracuse University Student Chapter at their annual meeting, 
which was held at the Onondaga Hotel on May 12. At this session 
ficers for the coming year were elected as follows: F. D. McKeon, 
esident; W. F. Kavanaugh, first vice-president; E. F. O’Brien, 
nd vice-president; G. P. Dunn, secretary-treasurer; and S. D. 
rason, director 


TACOMA SECTION 


\ meeting of the Tacoma Section was held at the Tacoma Hotel 
May 11, with 25 members and guests present. During the busi- 
sessions B. P. Thomas gave the report of the Engineers’ Joint 
gislative Committee, sponsor of the engineers’ registration act 
ntly passed by the Washington state legislature. The technical 
rogram consisted of a talk by Dr. T. G. Thompson, of the oceano- 
graphic laboratory of the University of Washington. Dr. Thomp- 
ubject was the activities of the personnel and crew of the 
uC Catalyst, seagoing laboratory of the university, during 
10 miles of cruising in the waters of Puget Sound and the 
he. An enthusiastic discussion followed. 


UTan SECTION 


Members of the Utah Section met in Ogden on May 23 for a com- 
tation luncheon, inspection trip, dinner, and evening meeting. 
1 was served at the plant of the American Concrete and 
Company. Later the group was shown through the 
‘nt and watched the manufacture of centrifugally spun rein- 
t nerete pipe for the city water-supply system. Under the 
| Claude Coray and Harry Irwin, respectively city engi- 
‘nd water superintendent of the city of Ogden, a trip was 
the newly constructed water-storage reservoir and 
line now being built. Next the group was conducted 
ngir from the U. S. Bureau of Reclamation to the Ogden 
rr tion project and to the site of Pine View Dam now 
tion. In the evening, there was a dinner at the Ben 
Following dinner John R. Iakisch, construction 
_ er e U. S. Bureau of Reclamation, discussed the design, 
stru nd purpose of the Ogden River project. Mr. Coray 
the engineering features of the city water supply 

4 rvoirs 
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Student Chapter Notes 





Case ScHOOL or APPLIED SCIENCE 


The Case School of Applied Science Student Chapter was host 
to the Cleveland Section and to the University of Akron Student 
Chapter at a dinner meeting held on May 2). In accordance with 
its annual custom, the Cleveland Section presented Student Chap 
ter prizes on this occasion. The principal feature of the program 
was a series of short discussions by several senior students on the 
experimental problems described in their theses. At the conclusion 
of these discussions the guests visited the civil engineering labora- 
tories of the school, where the experimental work was demonstrated 
by the students. Field Secretary Jessup was guest of honor at this 
session, which was attended by 48. 


TEXAS TECHNOLOGICAL COLLEGE 


During the annual engineering show recently held by the Texas 
Technological College members of the Student Chapter exhibited 
interesting models of civil engineering projects. The list of models 
shown included a steel deck plate-girder railway bridge, a rein- 





Model of Suspension Bridge 





Model of Clover-Leaf Grade Separation 


MApDE BY TEXAS TECHNOLOGICAL COLLEGE STUDENT 
CHAPTER 


forced-concrete deck-girder highway, a highway traffic circle, a 
replica of Boulder Dam, a street intersection with a system of 
modern traffic signals in operation, and a reservoir and spillway. 
The accompanying illustrations show models of a suspension bridge 
and of a clover-leaf grade-separation project. 


UNIVERSITY OF NoRTH DAKOTA 


Members of the University of North Dakota Student Chapter 
enjoyed a two-day trip to Winnipeg on May 8 and 9. Enroute by 
motor, the party visited the University of Manitoba and Manitoba 
Agricultural College, where they viewed the engineering buildings 
In Winnipeg the features of interest that were inspected included 
water works, machine shops, hydro-electric plants, the Canada 
cement plant at Fort Whyte, the parliament building, the bridges 
across the Red and Assiniboine rivers, as well as other places of 
engineering significance. 




















ITEMS OF INTEREST 





Civit ENGINEERING 
for August 


AN ARTICLE by Edmund W. Bowden, 
M. Am. Soc. C.E., assistant to the chief 
engineer, Port of New York Authority, 
on some major problems of design and 
construction of the Triborough Bridge, the 

2,000,000 structure connecting three of 
the boroughs of New York City, which is 
scheduled to be opened on July 11, 1936, 
will be featured in the August number of 
Crvm ENGINEERING. The 3'/; miles of 
crossing structures include a 1,380-ft span 
suspension bridge over the East River 
having the unprecedented width for a two- 
cable bridge of 98 ft, a 350-ft truss span 
over the Bronx Kills, and a 310-ft vertical 
lift span over the Harlem River. A 
separate article on the latter structure, 
the largest of its kind ever built, is ex- 
pected to appear in a forthcoming issue. 
O. H. Ammann, M. Am. Soc. C.E., chief 
engineer, Port of New York Authority, will 
write a foreword to Mr. Bowden's paper. 

At the regional meeting of District 9 
Local Sections, held in Columbus, Ohio, 
on May 15 and 16, 1936, addresses de- 
scriptive of a group of nearby engineering 
projects were delivered. Abstracts of a 
number of these papers will appear in the 
August issue, including, among others, 
one on constructing water works and 
sewers for villages, by E. A. Lawrence; 
another on the new city refuse incinerating 
plants, by Edward A. Ramsey; and a third 
on the Dublin bridge and highway separa- 
tion project, by D. H. Overman. 

A review of recent trends and develop- 
ments in water works practice, by M. F. 
Trice, assistant engineer, North Carolina 
State Board of Health, is also scheduled 
for inclusion. Among these improvements 
may be mentioned the introduction of new 
chemicals for better flocculation and 
elimination of tastes and odors, increased 
efficiency of sand filter beds due to higher 
rates of backwashing, and prolongation of 
chlorine disinfecting action through the 
addition of ammonia. 

If space permits, an interesting paper 
will be included on transportation for wild- 
cat oil camps in Colombia, near the Vene- 
zuelan border, written by Robert Ste- 
phenson, Assoc. M. Am. Soc. C.E. Access 
to the oil concession could be had by 
river only during the three-month rainy 
season, and travel by land meant a 25-mile 
pack over a precarious trail from the 
nearest rail point. Tropical heat, fever- 
bearing insects, and hostile savages con- 
tributed to the difficulties of constructing 
the road and railroad necessary for trans- 
porting machinery and supplies 


Engineering Events in Brief 


John F. Stevens Honored 


On May 21, 1936, a luncheon was held 
at the Engineers Club of New York to 
honor John F. Stevens on the occasion of 
his election as an honorary member of 
that organization. Mr. Stevens is also 
an Honorary Member of the Society, of 
which he served as President in 1927. 

His accomplishments in railroad con- 
struction and operation led to his being 
sent to Russia during the World War as 
special railroad adviser to the Kerensky 
government. After the overthrow of 
Kerensky, and until the collapse of the 
Kolchak government, Mr. Stevens had 
complete charge of allied railroad opera- 
tions in the Russian maritime provinces as 
president of the Inter-Allied Technical 
Board, representing Italy, France, Eng- 
land, United States, Japan, Russia, and 
Czechoslovakia. 

These wartime experiences formed the 
subject matter of a very interesting talk 
by Mr. Stevens given in response to a 
tribute by Arthur S. Tuttle, Past-Presi- 
dent of the Society, who presided. More 
than 75 engineers attended the luncheon 





Honorary Degrees Awarded 


Eacu year honorary degrees are awarded 
to certain engineers who have made im- 
portant contributions to the profession. 
Several members of the Society are among 
those thus honored during the current 
spring. The following list of those who 
have received such awards has reached 
Headquarters. Doubtless there are others 
of whom the Society has not yet heard. 

Raymonp E. Davis, Doctor of Engi- 
neering, University of Maine. 

Epwin S. Ficxes, Doctor of Engi- 
neering, Rensselaer Polytechnic Institute. 

A. H. Futier, Doctor of Science, 
Lafayette College. 

C. C. Writtams, Doctor of Engineer- 
ing, Northeastern University. 





Wise and Otherwise 


AS HOT WEATHER is in the offing, Pro- 
fessor Abercrombie has refrained this 
month from asking any very difficult co- 
nundrums. Instead the following trick 
submitted by Gavin Hadden, M. Am. Soc. 
C.E., is presented. 

For example, you might tell a friend 
that you can give the result of an addition 
of nine four-figure numbers upon sight of 
the first one. You then ask him to write 
down the first number. He may write 





4,682. You set down the answer, 14,678, 
on a separate piece of paper and lay i; 
aside. 


The friend may write ... { 6,419 


You then dictate........ ; 


He finds the sum to be .. 44,678, as 
you predicted. 

The explanation is simple. The sum is 
written down beforehand by adding 
40,000 to, and subtracting 4 from, the firs: 
number, 4,682. The numbers dictated 
represent the respective differences be- 
tween each of the latter four numbers 
set down by your friend and the number 
9,999. The answer is then (4 X 10,000) 
— (4 X 1) + 4,682 = 44,678, as previ- 
ously written. The trick may be further 
obscured by varying the order of the last 
four numbers. For five numbers, (20,000 
— 2) may be added, and so on, but if fewer 
than five numbers are used the method be- 
comes too evident. 

A second amusing device has come to 
the Professor's attention through a differ 
ent source. Explain to a friend (a differ- 
ent one, perhaps) that you will determine 
his age and the number of dollars in his 
pocket (if less than 100) as follows. He 
is to double his age, add 5, and multiply 
by 50. To this product he must add his 
cash and subtract 365, the number of days 
ina year. When he gives you the correct 
result of these operations, add 115. The 
sum will then be a four-figure number of 
which the first two digits represent his age 
and the last two his cash. The explana- 
tion lies in the following equation: 

(2A + 5) 50 — 365+ C= N-—-11 

June’s problem concerned a length of 
pipe, 24 in. in circumference, standing 
on end on which two insects, A and 8, 
crawled spirally upward. A line drawn 
through their positions at any time rt 
mained vertical, but B took a steeper 
course than A and traveled 20 per cent 
faster. When the circuit of the pipe was 
completed, B was at the top while 4 was 
11 in. below. The length of the pipe was 
required. 

This problem is very simple, of cours, 
involving solution of the quadratic equ 
tion 24% + (11 + x)? = 144 (24 +9) 
where x = the height attained by msec 
A. The interesting point is that there ar 
two real solutions, x = 7 and 43, and the 
pipe length may be either 18 in. or 5+ 
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The Wreck of the Coast Survey Brig 


‘Washington’ 


By R. R. LUKENS, M. Aw. Soc. C.E., 


Commanper, U.S. Coast anp Geoperic Survey, Wasatnctron, D.C 


cq 


FIELD OFFICERS of the U. S&S. 
ind Geodetic Survey are of neces- 


its phibious in their activities. The 
Survey operates ten sea-going vessels, 
all of which are commanded and officered 
hy these engineers. With one excep- 


he vessels are of steel construction 
ange from the Oceanographer (the 
former yacht Corsair), 270 ft in length, 

the Gilbert, 77 ft in length. All are 


yuipped with modern devices for echo 
sounding, sound ranging, and radio com- 


munication. 

The men are appointed from among 
the civil engineering graduates of our 
ranking technical schools and obtain their 
sea training after entering the service. 
The commanding officer is responsible 

the safety and navigation of the ship 
as well as for laying out and supervising 

surveying work of the party. The 
wardroom officers stand regular watches 
at sea and when on the working grounds 
are in charge of sub-parties working from 
the ship or from camps. Their daily work 
overs a wide field of sometimes thrilling 
yctivities, such as landing through the 
if or climbing mountain peaks in the 
riangulation scheme. 

But if the Survey’s activities are 
hrilling and hazardous today, those of the 
lays of sail were doubly so. Despite the 
utmost care, disaster sometimes befell. 
In the annals of the Survey, the most 
erious marine catastrophe in point of 

s of life was the wreck of the brig 
Vashington, 90 years ago. 


« assigned to the investigation of the Gulf 
Stream. She was apparently a fine sea 
oat and a smart sailer—-though those 
who have done oceanographic work in the 
Gulf Stream with a well-found steamer 
an easily visualize the difficulties in the 
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path of those oceanographers on the 
Washington who had neither mechanical 
propulsion nor suitable machines for 
sounding. 

The Washington, in command of Lieut. 
George M. Bache, U.S.N., had finished a 
successful cruise and at the end of the 
season was returning to Norfolk, Va. 
Captain Bache had purposely discon- 
tinued work early in September because of 
the destructive hurricanes that frequently 
sweep this coast during that month. 

During the evening of September 7, 
1846, as the Washington approached the 
entrance to Hampton Roads, she en- 
countered fresh breezes from the north- 
ward and eastward with a heavy swell 
from the southward. By midnight the 
breeze was fresh from the E.N.E. with 
thick and squally weather. Smith’s Is- 
land Lighthouse was sighted but was lost 
almost immediately afterwards 

The brig was headed around and a 
course was laid for Cape Henry in the 
hope that that light could be picked up. 
But by 2:30 it had not been seen, and 
land was visible under the lee. This 
placed the Washington on a lee shore and of 
course in a dangerous situation. The 
commanding officer immediately wore 
ship and made all sail possible to the 
southward and eastward. By daylight 
the brig was laboring in heavy gales 
from the north and eastward. The jib- 
boom was carried away, and both star- 
board boats filled and were torn away 
from the davits. By 10:00 a.m. it was 
blowing a hurricane and the ship was on 
her beam ends. The main-mast was cut 
away and the lee guns hove overboard. 
The vessel then slowly righted herself, 
but soon the fore-topmast and the fore- 
yard were carried away and remained 
hanging up and down the mast. 


The Surveyor, Off the Alaskan Coast 
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The following is quoted from the ship's 
log: ‘‘Got her before the wind and hove 
overboard the larboard guns; sounded in 
eight fathoms of water, not able to see a 
cable length ahead; the tops of the seas 
blowing completely over and aboard us, 
the men clinging to keep from being 
washed overboard.’’ Judging from the 
testimony of officers who survived the 
gale it was Captain Bache’s plan to an- 
chor the brig and then, in case the chains 
parted, to drive it ashore under the bare 
foremast. He considered that if the 
chains did not part, the brig would drag 
slowly and probably the wind would shift 
before the vessel got into the breakers. 

At 11:00 a.m., therefore, they let go 
the stream anchor with a 6'/;-in. manila 
hawser 180 fathoms in length bent to it, 
in order to bring her head to the wind 
preparatory to anchoring 

While they were in the act of letting go 
the starboard anchor, the brig shipped a 
tremendous sea which carried before it 
everything and everybody amidships 
and on the quarter-deck. At this time 
Captain Bache was on the quarter-deck 
with three men at the wheel, and all were 
carried overboard by that overwhelming 
sea. The vessel partly righted herself 
and some of the men succeeded in getting 
back aboard but the commanding officer 
and ten men were lost. It was thought 
that many of them were injured and for 
that reason were more or less helpless in 
the water. Upon the loss of Captain 
Bache the command of the brig fell to 
Lieut. John Hall, U.S.N., whose subse- 
quent actions won the praise of both the 
Coast Survey and the Navy Department 

As soon as possible after the sea was 
shipped the pumps were manned, the 
foremast cut away, and the anchor 
dropped. The brig was then brought 
head to the wind and with the hurricane 
abating she rode to her anchors. While 
everything both above decks and below 
was completely wrecked, the hull of the 
Washington remained tight and she stayed 
afloat. 

During the next day heavy gales from 
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September 8, 1846 








the N.N.W. continued and all hands were 
employed in preparing a jury foremast 
That night a lighthouse (supposed to be 
Cape Hatteras) was sighted bearing 
S.S.W From this it may be inferred 
that the vessel was somewhere off Nags 
Head, N.C., when the disaster occurred 

On September 10, the third day of 
the gale, the crew were so completely 
exhausted that they were permitted to 
remain below the entire day. On the 
following day they succeeded in getting 
some sail on the jury-rigged foremast 
and after heaving up the anchors, stood 
offshore. It was found that the anchor 
chain had parted about 10 fathoms from 
the starboard anchor. While the brig was 
at anchor after the hurricane several 
sailing vessels passed her. Some ap- 
parently did not see the distress signals 
and one which came fairly close refused 
to board her on account of the heavy sea. 

September 13 being Sunday, divine 
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services were held aboard the Washington. 
At 1:00 p.m. they spoke the brig J. 
Peterson bound from Wilmington, N.C., to 
New York. A contract was made with 
the master of the Peterson to stand by and 
convoy the Washington. until arrival at 
some harbor between Cape Henry and 
Newport, R.I. The Peterson remained 
with the Washington for four days and 
furnished considerable equipment to en- 
able the brig to rig more sail. On Sep- 
tember 16, however, the Peterson dis- 
appeared and was seen nomore. Whether 
this disappearance was by accident or 
design is not indicated in the log book of 
the Washington. 

On the following afternoon a large sail 
was made out to the southward stand- 
ing toward the Washington. This proved 
to be the U.S. Frigate Constitution, 
bound to Boston from Rio de Janeiro. 
Lieutenant Hall went aboard the Con- 
stitution and made arrangements for a tow. 





At 6:00 p.m. the Constitution took ‘he 
brig in tow and sent aboard various «up. 
plies including 75 gallons of water and 
7'/, gallons of whisky. As the crew had 
been on short water rations for severa| 
days it can be imagined how these sup. 
plies must have raised their spirits. 

Four days later the Constitution and 
her tow arrived off the Delaware Capes 
The Washington then took on board g 
Delaware pilot and stood for the river 
entrance in tow of the pilot boat Enoch 
Turley. After a short time the hawser was 
cast off and the brig proceeded up the 
river under her own sail, arriving at the 
Philadelphia Navy Yard on September 24 

In the Congressional Cemetery, Wash- 
ington, D.C., there is a small mony. 
ment erected to the memory of Lieuten- 
ant Bache and the ten men who lost their 
lives with him. The monument is in the 
form of the stump of a mast, symbolical of 
the dismasting of the Washington. 





Memorial to J. Waldo Smith 
Dedicated 


On June 25, as this issue goes to press, 
a memorial to the late J. Waldo Smith, 
Hon. M. Am. Soc. C.E., is being unveiled 
on a hilltop overlooking the Ashokan 
Reservoir of the New York water supply. 
Some four hundred friends and former 
associates of Mr. Smith have contributed 
to its erection 

The memorial—a granite tablet set in 
a triangulation tower—is pictured in an 
accompanying illustration. Its location 
at Ashokan is doubly appropriate. This 





A Trisute ro A Famous ENGINeerR, “ERECTED BY 
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famous reservoir is an important part of 
the Catskill water system, to the develop- 
ment of which Mr. Smith gave many of 
the best years of his life. And nearby is 
‘‘Menaltink,”’ the country home where he 
delighted to entertain his friends. 

The dedication ceremony includes ad- 
dresses by George McAneny, John F. 
Galvin, and George J. Gillespie, and a 
program of songs followed by an informal 
gathering. 

A tribute to Mr. Smith, published in 
Crvm. ENGINEERING at the time of his 
death, described him as “a man of quiet 
yet dynamic force, always looking to the 
future and anticipating the 
consequences of every deci- 
sion and the results of 
every construction. His en- 
tire life was based on fair- 
ness, on justice, and on 
honesty.” 

A memoir of Mr. Smith 
is also being published by 
the Society. It contains not 
only the fascinating story 
of his thirty years of service 
to the City of New York, 
and a brief review of some 
of his engineering achieve- 
ments, but a description, 
as well, of the personal 
attributes that won him the 
love and respect of those 
who worked with him and 
for him. 

The memoir tells also of 
his persistent efforts to sur- 
mount the technical and le- 
gal difficulties in the way of 
augmenting New York’s 
water supply with water 
from the Delaware River. 
It is interesting to note that 
only a few weeks ago the 
Board of Estimate of the 
City of New York author- 
ized an appropriation of 
$17,500,000 to begin con- 
struction of this diversion. 





Brief Notes from Here 
and There 


Tue International Association for 
Bridge and Structural Engineering will 
hold its Second International Congress 
October 1-8, 1936, in Berlin, Germany 
Among the subjects to be considered are 
practical questions in connection with 
welded steel structures, recent points of 
view concerning the calculation and design 
of reinforced concrete structures, theory 
and research on details of welded and 
riveted steel structures, and research con- 
cerning building ground. The reports 
will be published in the three official 
languages—German, English, and French 
—and a special telephone _installa- 
tion will be provided, allowing the par 
ticipants to follow the sessions in each of 
the three languages. Besides the technical 
and scientific work, there will be several 
excursions and visits to important struc- 
tural works. Additional information can 
be obtained from the Secretariat of the 
International Association for Bridge and 
Structural Engineering, Swiss Federal 
Institute of Technology, Zurich, Switzer- 
land. 

* > * > 

To celebrate his seventy-third birthday, 
on April 25, 1936, T. Kennard Thom- 
son, M. Am. Soc. C.E., took a 19-mile 
walk from New York City to his home i 
Yonkers, N.Y. This feat recalls that of 
Frederick N. Willson, another Member 0! 
the Society, who on his eightieth birthday 
traversed the catwalk of the Golden Gate 
Bridge, between towers. This feat was 
referred to in the April issue. From such 
reports as these, civil engineers would 
seem to be a hardy, active group 


Tue Montana earthquakes of October 
1935 brought home to the residents of a 
large area where it had previously bees 
given little thought, the need for earth- 


quake-resistant construction. Accor d 
st. tion 


ingly, the engineering experimen' 
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Tue University of Alaska is instituting 
a five-year course in civil engineering. 
The first two years meet the general 
needs of all students who expect to follow 
any of the branches of engineering. At 
‘he conclusion of four years, a degree of 
bachelor of science may be obtained, and 
this course is said to provide “a thorough 
hasic training along technical lines to- 
vether with a liberal amount of non-tech- 
nical work.” The fifth year permits 
further specialization and a considerable 
opportunity for elective subjects, leading 
to the degree of bachelor of civil engineer- 
ing William E. Duckering, M. Am. Soc. 
C_E., is dean of the faculty and head of the 
department. 





NEWS OF ENGINEERS 


Personal Items About Society Members 





Fetrx James Keaveny, formerly with 
Madigan and Hyland, of New York City, 
has taken a position as structural designer 
on the Panama Canal. 


Tuomas U. TAYLor has just retired as 
dean of engineering at the University of 
Texas after forty-eight years of teaching. 


Joun L. NaGLg, assistant chief engineer 
of the eastern division of the National 
Park Service, is in charge of construction 
of the Thomas Jefferson memorial in 
St. Louis. 


Anprew G. Bisset, lieutenant com- 
mander, C.E.C., U. S. Navy, has been 
transferred from Pearl Harbor, Hawaii, to 
duty at the U. S. Naval Academy at An- 
napolis, Md. 


EDWARD P. LuprEr, consulting and con- 
tracting engineer of Buffalo, N.Y., has 
been appointed directing engineer of the 
Buffalo Sewer Authority. 


Ans. WoLMAN, chief engineer for the 
Maryland State Department of Health, 
has been appointed one of the delegates to 
represent the state at the Third World 
Power Conference, to be held in Washing- 
ton, D.C , from September 7 to 12. 


. Haro.p M. SYLVESTER, lieutenant, 
C.E.C. US. Navy, formerly in the design 
division .{ the Bureau of Yards and Docks 
at Was! ton, D.C., has been made as- 
sistant p>. lic works officer at the naval air 
Station nacostia, D.C. 





A. F. Jonmnson, assistant engineer with 
the U. S. Bureau of Reclamation, has gone 
to the Virgin Islands where he will make a 
study of water resources to determine the 
amount of unused water available for 
municipal and irrigation purposes. 

ALFRED M. Lunp is now chief engineer 
inspector for the Little Rock (Ark.) water 
supply system. 


Roy E. Ramserer, formerly a drafts- 
man with Alameda County (California) 
Mosquito Abatement, has received an ap- 
pointment as sanitary engineer of Im- 
perial County, California. 


Joseru C. HaRrKER is now a junior engi- 
neer in the design division of the Los 
Angeles office of the Metropolitan Water 
District of Southern California. 


S. Boypy Downey, formerly chief drafts- 
man for the M. A. Long Company, of 
Baltimore, Md., is now connected with the 
Pennsylvania Water and Power Company 
in the capacity of structural designer. 


FRANCIS TINGLEY has taken a position 
with Ford, Bacon and Davis, Inc., with 
headquarters in New York City. 


James B. Hays is construction engineer 
for the Tennessee Valley Authority at 
Chickamauga Dam, Chattanooga, Tenn. 
Previously he was with the U. S. Bureau of 
Reclamation at Denver, Colo. 


G. R. Harr, who was formerly engineer 
of specifications for the State Highway 
Commission of Indiana, has become an as- 
sociate highway engineer with the U. S. 
Bureau of Public Roads. He is assigned as 
bureau manager of the Indiana State-Wide 
Highway Planning Survey. 


NorMAN R. Grsson has been appointed 
a member of the New York State Board of 
Examiners for Professional Engineers to 
fill the vacancy created by the death of 
A. H. Hooker. Dr. Gibson, who is vice- 
president of the Buffalo, Niagara and East- 
ern Power Corporation, is the third civil 
engineer on the Board. 


Car H. Hoye» is assistant engineer for 
the Works Progress Administration at 
Minot, N.Dak. 


James E. Czev has taken a position in 
the watershed and hydrologic studies divi- 
sion of the U. S. Soil Conservation Service, 
with headquarters in Coshocton, Ohio. 
He was formerly in the North Carolina 
State Highway Department. 


Hariow M. STArForRD, supervising hy- 
draulic engineer with the California State 
Department of Public Works, is on leave 
of absence to assume charge of a water re- 
sources investigation of the Rio Grande 
River from Colorado to El Paso, Tex., 
which is being made by the U. S. Depart- 
ment of the Interior. His temporary head- 
quarters are at Santa Fé, N.Mex. 


Jeratp E. CHRISTIANSEN, formerly 
junior irrigation engineer for the Univer- 
sity of California, is now assistant irriga- 
tion engineer. 
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J. R. FeNSTERMAKER has accepted a 
position in the Decatur (IIl.) office of the 
Hugh J. Baker Company of Indianapolis, 
Ind. He was formerly with the State 
Highway Commission of Indiana. 


A. S. Hap.ey has been made president 
of the Standard Bitulithic Company of 
New York City. Previously he was with 
Warren Brothers Company of Argentina 
at Buenos Aires. 


E. M. Jenkins, formerly research engi- 
neer for the Johns-Manville Research 
Laboratories, at Manville, N.J., is now 
with Selective Residential Construction, 
Inc., at Mamaroneck, N.Y. 


James A. Erskine has joined the staff 
of the State Highway Commission of Indi- 
ana in the capacity of assistant project en- 
gineer. 


Wa rer A. OrTOLANI, who is with the 
State Highway Department of Texas, has 
been transferred to Carthage, Tex., where 
he is resident engineer for Panola County. 


Henry M. TOWNSEND has entered the 
employ of the Tennessee Valley Authority, 
being engaged in the field inspection of 
planimetric maps. Previously he was with 
the U. S. Geological Survey. 


ELMER L. Foster, formerly with the 
State Highway Commission of Indiana, is 
now in the engineering department of the 
W. J. Holliday Company of Indianapolis, 
Ind. 


Joun A. Norris is now chief engineer 
and general manager of the Brazos River 
Conservation and Reclamation District, 
with headquarters in Temple, Tex. Mr. 
Norris was formerly with the Texas State 
Board of Water Engineers. 


WILuiaM W. Car Ton has established a 
consulting engineering practice at 4132 
Davis Lane, Cincinnati, Ohio. Previously 
he was in the Cincinnati Department of 
Buildings. 


CoMPERE LOVELESS has become assist- 
ant project engineer on construction for 
the bridge department of the Indiana 
State Highway Commission. He is located 
at Princeton, Ind. 


ALFRED H. RENsHAW, formerly vice- 
president of the General Railway Signal 
Company, of New York City, is now chair- 
man of the board and director of this or- 
ganization. 


ALEXANDER M. VANce, formerly engi- 
neer examiner for the Public Works Ad- 
ministration at Fort Worth, Tex., has been 
made resident engineer inspector for the 
same organization at Lubbock, Tex. 


SAMUEL B. Morris has been appointed 
dean of the school of engineering at Stan- 
ford University to succeed Theodore J. 
Hoover who is retiring. Professor Morris, 
who was formerly chief engineer and gen- 
eral manager of the Pasadena Water De- 
partment, has been serving as executive 
head of the department of civil engineering 
during the past year. 
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G. Doveias ANDREWS is now state di- 
rector of the Pennsylvania Public Works 
Administration, with offices in Harrisburg, 
Pa 


Roy W. CaRLson has accepted a posi- 
tion in the civil engineering department of 
the Massachusetts Institute of Tech- 
nology. Previously he was in the engi- 
neering materials laboratory of the Uni- 
versity of California. 


C. R. Locan, who was formerly em 
ployed as superintendent of Soil Conserva- 
tion Camp 7 at Stockton, IIL, is now resi- 
dent engineer inspector for the Public 
Works Administration at Lexington, Ky. 


Carnic Kay has resigned from the U. S. 
Department of Agriculture to become gen- 
eral construction inspector with the Metro- 
politan Water Supply Commission at En- 
field, Mass 


Avuoust L. ALF was recently promoted 
from the position of field clerk in the in- 
spection division of the Public Works Ad- 
ministration to that of junior engineer in 
the same organization. This promotion 
transfers him from the state of Utah to 
Denver, Colo. 


Harry P. Burpen, formerly professor 
of sanitary engineering at Tufts College, 
was recently appointed dean of the college 
of engineering there. 


WILLIAM IRWIN is now assistant con- 
struction superintendent for the E. I. du 
Pont de Nemours and Company Dye 
Works at Penns Grove, N.J. Previously 
Mr. Irwin was supervising engineer for the 
U. S. Coast and Geodetic Survey, with 
headquarters in Philadelphia, Pa. 


Epmunp L. Datey, colonel, Corps of 
Engineers, U. S. Army, has been trans- 
ferred from Fort Humphreys, Washington, 
D.C., to New York City, where he will 
serve as district engineer for the First New 
York District. 


R. P. LeBaron, recently resigned as 
assistant welding engineer for the U. S. 
Bureau of Reclamation to become sales 
engineer for the Midwest Steel and Iron 
Works Company at Denver, Colo. 





DECEASED 





Joseru Curster ALLISON (M. '17) con- 
sulting engineer and president of the San 
Diego Municipal Warehousing Corpora- 
tion, died in La Jolla, Calif., on May 29, 
1936, at the age of 52. Mr. Allison was in- 
strumental in the development of the 
water resources of San Diego. From 1902 
to 1916 he was employed in various capac- 
ities by the California Development Com- 
pany. In the latter year he established a 
consulting practice in Los Angeles and 
Calexico, Calif., later transferring his 
office to San Diego. Mr. Allison played an 
important part in the engineering activi 
ties which accomplished the upbuilding 


of the great inland valleys along the Colo- 
rado 


Writiam ANDERSON Aycricc (M. '98) 
consulting engineer of Stamford, Conn., 
died in that city on May 30, 1936. He 
was born in 1859 and graduated from 
Rensselaer Polytechnic Institute in 1884. 
In 1889, after some engineering experi- 
ence in the West, Mr. Aycrigg joined the 
staff of the Edge Moor Bridge Works at 
Edge Moor, Del., where he remained for a 
number of years. Later he was bridge 
engineer for the Western Pacific Railway 





The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 











Company in San Francisco. About 
twenty years ago he established his con- 
sulting engineering practice in Stamford. 


SterpHen Evsripce Coomss (M. '02) 
a retired civil and construction engineer of 
Yonkers, N.Y., died in New York City on 
May 22, 1936, at the age of 70. In 1887, 
upon his graduation from Massachusetts 
Institute of Technology, he became as- 
sociated with Col. George Waring, Jr.. 
of New York City. He then engaged in 
railroad engineering work in the West. 
In 1903 he joined the staff of the New 
York Central, remaining in the service of 
this road until his retirement in 1935. In 
1926, he became special engineer at New 
York for the land and tax department of 
the railroad. 


Josern Firta (M. '25) engineer of mate- 
rials and tests in the Philadelphia Bureau 
of Highways, died on May 10, 1936. Mr. 
Firth was born in Philadelphia, Pa., on 
October 16, 1878, and graduated from 
Rensselaer Polytechnic Institute in 1901. 
As city engineer of Charlotte, N.C. (from 
1907 to 1914 and from 1920 to 1925), he 
was responsible for many municipal im- 
provements. From 1915 to 1919 he was 
commissioner of public works at Winston- 
Salem, N.C. Mr. Firth taught for two 
years at Oklahoma Agricultural and Me- 
chanical College. Since 1929 he had been 
with the Philadelphia Bureau of High- 
ways. 


FRANK FirreLp HEeALey (Assoc. M. '20) 
died in Chicago, IIl., on May 21, 1936. 
He was born in Hingham, Mass., in 1869 
and was educated at Stevens Institute of 
Technology. In 1907 he became engineer 
in charge of the Chicago underground 
freight tunnel, bridges, and terminals. 
From 1910 to 1918 Mr. Healey was in 
general construction work, and in 1918 he 
was appointed a major in the construction 
division of the U. S. Army. After the 
War he became a general construction 
superintendent and in 1924 a member of 
the contracting firm of Hansen and 
Healey. In 1926 he became appraisal en- 





Vou. 6, N ; 


gineer for the State Bank of Chicap .». 
maining there until his retirement in 43). 


CHARLES RoyDEN Hoyt (M. '34)  -y. 
tural engineer for the Los Angeles 5 sarg 
of Education, died in March 1936, a: the 
age of 37. Mr. Hoyt was born in }’hijjq. 
delphia, Pa., and graduated from Pennsyl- 
vania Military College in 1917. A spe- 
cialist in the design of bridges and build. 
ings, Mr. Hoyt had been structural 
engineer with several Chicago and New 
York firms. From 1923 to 1930 he was in 
charge of the design and construction of al! 
structures for the South Park Commission 
of Chicago. In 1935 he joined the staff of 
the Los Angeles Board of Education. 


Grorce Casper DoeRInc Lentu (M. 
12) for the past fifteen years consulting 
engineer and secretary of the Clay Prod. 
ucts Association, Chicago, IIl., died there 
on May 11, 1936. Mr. Lenth was born 
in Garrett, Ind., in 1882 and graduated 
from the Massachusetts Institute of Tech- 
nology in 1903. His early engineering ex- 
perience was in telephone, bridge, and 
sewer work for Chicago and Cook County. 
From 1911 to 1921 he was assistant chief 
engineer of the Chicago Board of Local 
Improvements. In 1930 and 1931 he 
served as a member of the Chicago Ad- 
visory Subway Engineering Commission. 


Eart Stimson (M. '20) chief engineer 
of maintenance for the Baltimore and 
Ohio Railroad, died on May 27, 1936, at 
Massillon, Ohio. He was 63. Mr. Stim- 
son was born in Cincinnati, Ohio, and 
educated at the University of Cincinnati 
and Cornell University. In 1895 he joined 
the staff of the Baltimore and Ohio Rail- 
road, and his entire career was spent with 
this organization and its affiliated lines 
For many years he was active in the 
affairs of the American Railway Engi- 
neering Association, serving as its presi- 
dent for one term. Mr. Stimson was the 
author of numerous articles that appeared 
in railway journals. 


Howarp EDWARD VAN Ness (Assoc. M 
07) construction engineer for the Central 
Railroad of New Jersey, Plainfield, NJ, 
died in 1935. Mr. Van Ness was born in 
Newark, N.J., in 1875, and graduated 
from Rutgers University in 1896. In 
1902, after early experience as a drafts- 
man and transitman, he became connected 
with the Central Railroad of New Jersey 
In the course of his long connection with 
this organization he was in charge of con- 
struction of the Newark Bay rolling-lift 
bridge, the Elizabethport freight piers, the 
Jersey City terminal, and other projects 


Ray Benepict Wesr (M. '28) dean of 
engineering and mechanic arts at the 
Utah State Agricultural College since 
1916, died at Logan, Utah, on June 3, 
1936, at the age of 53. He was born 4 
Ogden, Utah, and was educated at the 
Utah State Agricultural College and Cor 
nell University. In 1912, after several 
years of teaching and railroad work, he 
joined the staff of the Utah State Agricul- 
tural College. Dean West supervised *he 
design and construction of mumercts 
college buildings. During the past ye 
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been on leave of absence from the 
in order to serve as director of the 
inning board. 


\e7uUR CHAMBERS WHEELER (M. '26) 
ient engineer of the Territorial High- 
Department, Honolulu, T. H., died 
» Tune 3, 1935, at the age of 54. He was 
’ Detroit, Mich., and graduated 
feom the University of Michigan in 1903. 
rom 1905 to 1908 Mr. Wheeler was en- 
caged on private engineering projects in 
‘he Philippines. For the next three years 
e was with the U. S. Corps of Engineers 
, Hawaii. Later he was connected with 
he Honolulu Department of Public 
Works, was county engineer of Hawaii 

















County in charge of all public works, and 
finally became resident engineer of the 
Territorial Highway Department. 


FRANK ORMOND Wuitney (M. '87) of 
Boston, Mass., died at his home in that 
city on May 13, 1936, at the age of 84. 
He was born in Fitchburg, Mass., and 
graduated from Worcester Polytechnic 
Institute in 1871. In the same year Mr. 
Whitney entered the engineering depart- 
ment of the City of Boston, where he re- 
mained for over fifty years, retiring in 
1924. For many years he was in charge of 
all street construction in that city. 


AARON STANTON ZrInN (M. ’09) a civil 
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engineer of South Bend, Ind., died there on 
May 7, 1936. Mr. Zinn was born in 
Logansport, Ind., on August 26, 1866, and 
was educated at Rose Polytechnic Insti- 
tute. A specialist in the field of railroad, 
canal, and harbor work, he was resident 
engineer in charge of various construction 
work on the Panama Canal from 1906 to 
1914. For the next three years he was 
consulting engineer for the Republic of 
Panama. In 1923 he began work with 
the city and county of Los Angeles, being 
chief draftsman of the preparation of 
harbor plans and draftsman on sewer 
plans. Illness forced hisretirement a few 
months ago. Mr. Zinn was the author of 
numerous articles in technical periodicals. 














Changes in Membership Grades 
Additions, Transfers, Reinstatements, and Resignations 
From May 10 to June 9, 1956, Inclusive 














AppITIONS TO MEMBERSHIP 


‘cerecut, Ertcae WourGanc (Assoc. M. °32), 
202 East Seaman Ave., Freeport, N.Y. 


Barcuetper, CHARLES Letanp (M. °36), Dist. 
Ener, U. S. Geological Survey, 808 New Post 
Mice Bidg., St. Paul, Minn 


Biank Rorn, César Avuousto (Jun. '35), With 
Caribbean Petroleum Co.; Este 13, No. 30, 
Caracas, Venezuela 


Brown, Dwieut (Asoc. M. '36), Project Engr., 
State Road Dept., Haines City, Fla. 


\MBERN, THEODORE Jessup (Assoc. M. °36), 
Asst. Engr., Harrington & Cortelyou (Res., 
4829 Holly St.), Kansas City, Mo. 


RTELLI AnTHONY RayMOND (Jun *36), 
Rodman, WPA, Dept. of Parks (Res., 173 
East 165th St.), New York, N.Y. 


eny, Paut Joseru (Assoc. M. °35), Care, 
Pacific Flush-Tank Co., 4241 Ravenswood 
Ave., Chicago, Ill 


-naPTon, Herpert Josepn (Jun. °'36), Senior 
fopographical Draftsman, Bureau of Water 
Works and Supply, City of Los Angeles, Los 
Angeles (Res., 727 North Jackson St., Glen- 
ale), Calif 


cKeY, Joun Davipson (Assoc. M. '36), Prin. 
Eng-Insp. Supt., U. S. Bureau of Public 
Roads, Roanoke, Va. (Res., Claiborne, Md.) 


kum, Witt1aM Tuomas (Jun. 36), Junior Ad- 
inistrative Asst., Regional Office, Dept. of 
)perations, Branch of Impvts., U. S. Dept. of 
Agriculture, Forest Service, 200 South 12th St., 
Richmond, Calif 


Cuester Artuur (Jun. '35), Transit- 
man, Surveying Dept., Pacific Elec. Co., Los 
eles (Re 226 South 3d St., Alhambra), 


a GRA Livinecston (Jun. '35), Pittsburg, 


xOR Jun. '36), 100 East Palisade Ave., 
ewe N J 


MLER ex Exnest (Jun. '35), Care, Wal- 
meal an Co., Inc., Newark, N.J. 


ic Americo (Jun. °35), Clerk, 
Sank of erica (Res., 2547 Johnston St.), 
Ang Calif. 


ENGLER, Lestre Wrinrrep (Jun. '36), Tutor, Civ 
Eng. Dept., Coll. of the City of New York 
(Res., 522 West 136th St., Apartment 2B), 
New York, N.Y. 


Fiscuer, ANTHONY JosEPH (Assoc. M. ‘36), 
San. Development Engr., The Dorr Co., Inc., 
247 Park Ave., New York, N.Y. 


FLetcuer, Frank (Jun. '35), 53 Harcourt Ave., 
Pawtucket, R.I. 


Goopwin, James Wiii1am (Assoc. M. °36), 
Cons. Engr. (J. W. Goodwin Eng. Co.), 1241 
Martin Bidg., Birmingham, Ala. 


Hatt, Lours Wooprow (Jun. '35), Bldg. 233, 
Naval Air Station, Pensacola, Fla 


Haniey, Taomas Josern (Jun. '35), 255 East 
207th St., New York, N.Y 


HEFeLFINGeR, CHARLES Moses (Jun. ‘35), 
Field Engr., Linus R. Gilbert Inc., Union 
Bidg., Plainfield, N.J. (Res., 1202 South 10th 
St., Allentown, Pa.) 


Hit, Gorpon Travis (Jun. '35), Box 1023, 
Bryan, Tex 


Hizon y Ocnoa, Anpres (Jun. '36), 3106 Eigh- 
teenth St., N. W., Washington, D.C. 


Hucues, CHaries Epovarp, Jr. (Jun. '35), 1611 
Camp Ave:, Rockford, Ill 


Ivory, Witt1aAM Epwarp (Jun. '35), Draftsman, 
Norwich Pharmacal Co. (Res., 25 Division St.), 
Norwich, N.Y. 





TOTAL MEMBERSHIP AS OF 
JUNE 9, 1936 
SEI SEE AEE VE Pe 5,710 
Associate Members... ... . 6,215 
Corporate Members... 11,925 
Honorary Members l 
ENS oie 3,235 
Affiliates ae ary 4 
Fellows pre l 
ae 15,274 











JimMBRSON, Davip CHaries (Assoc. M. °35), 
Associate Highway Engr., U. S. Bureau of 
Public Roads, Box 60, Montgomery. Ala 


Jounson, CHARLES ALBIN, JR (Jun. °36), 
Marine Draftsman, Navy Yard, Brooklyn, 
N.Y 


Jounstonse, Witt1aM Jari (Jun. '35), 747 West 
7th St., Reno, Nev. 


Josern, Louris Wyman (Assoc. M. '35), Asst 
Engr., Gibbs & Hill, Pennsylvania Station, 
New York (Res., 42-46 Two Hundred and 
Forty-Eighth St., Little Neck), N.Y. 


Krusa, Paut Henry (Jun. 35), With Great 
Lakes Constr. Co., 5824 Cates, St. Louis, Mo 


LaFo.titetTs, Rosert Merepira (Jun. 36), 
Care, Currie Eng. Co., Webster City, lowa 


LauKaiTis, GeorcGe Epwarp (Jun. '35), 59-56 
Fifty-Seventh Rd., Maspeth, N.Y. 


LAURGAARD, GLENN Ovar (Jun. '36), Laboratory 
Asst., U. S. Bureau of Reclamation, Box 704 
Yuma, Ariz. 


Lemcke, Kart WoLurcane (Assoc. M. '36), 
Designer and Detailer, N.Y.C.R.R., 466 Lex- 
ington Ave., New York (Res., 67 Chestnut St., 
Flushing), N.Y 


MacNauouron, Georoe Dovueras (Assoc. M. 
36), Chf. of Party, Plans and Surveys, State 
Highway Dept., Union (Res., 94 South Munn 
Ave., East Orange), N.J 


McLagan, Wriii1aM Bisse. (Assoc. M. '36), De- 
signer, Fabricated Steel Constr., Bethlehem 
Steel Co. (Res., 1613 Cloverleaf St.), Bethle- 
hem, Pa 


Mitter, ArgtHurR Patrerson (M. ‘'36), San 
Engr., U. S. Public Health Service, Sub-Treas- 
ury Bldg, Pine and Wall Sts., New York 
N.Y 

Miter, Evosene Crair (Jun. 35), Box 336, 


Glendora, Calif 


Miiiter, Joun Henry, Jr. (Assoc. M. °36), 
Pres., J. Henry Miller, Inc., Eutaw and Frank 
lin Sts., Baltimore, Md 


MINSHALL, Neat Epwarp (Assoc. M. '36), Eng 
Supervisor, ECW Camps, SCS (Res. 326 
North 7th St.), La Crosse, Wis 


Nicnois, Paut Lewis (Jun. '35), Draftsman, 
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Bridge Dept., State Highway Dept., Box 419, 
Carson City, Nev 


Patmore, Hovey Duncan (M. °36), Pres. and 
Gen. Mer, Kentucky Concrete Pipe Co, 
Inc. (Res., 812 Shelby St.), Frankfort, Ky. 


Parker, Watter Huwtincron (M. '36), Prof 
and Head of Dept. of Min., School of Mines 
and Metallurgy, Univ. of Minnesota (Res., 
5101 South Sheridan Ave), Minneapolis, 
Minn 


Priucker, Wicrrepo pe Azemcuera (Jun. 35), 
Research Engr., International Petroleum Co., 
Talara, Peru 


Pinkerton, Ricuagp Davin (Jun. °36), Instru- 
mentman, Pacific Elec. Ry. Co, Los Angeles 
Res., 1517 East Central Ave., Balboa), Calif 


Pratr, Wutrs Grover (Jun. 35), Care, State 
Highway Comm., Bridge Div., Augusta, Me 


Rawstrom, Freperick Joserm (Jun. ‘35), 
Drafteman, Central of Georgia R. R., 211 East 
55th St., Savannah, Ga 


Reep, Rex Raymonp (Jun. '36), Junior Engr, 
U.S. Bureau of Reclamation (Res., 3086 West 
34th Ave.), Denver, Colo, 


Revr, Joun Ropert (Jun. '36), Asst. Engr., 
U.S. Engrs, Pittock Bik. (Res., 2208 North 
East Multnomah St.), Portland, Ore. 


Rorm, Artuur Tusopore (Jun. 36), Junior 
Agri. Engr., U.S. Dept. of Agriculture, SCS, 
420 Oak St., Indiana, Pa 


Saver, Victor Wooprow (Jun. '35), Room 701, 
City Hall, Oakland, Calif 


Scnartro, Korret (Assoc. M. °36), Designer, 
Harza Eng. Co. (Res., 2614 Nineteenth St.), 
Columbus, Nebr 


Scnootey, Frovp Wayne (Assoc. M. '36), With 
Chicago Bridge & Iron Works (Res., 325 South 
Smal! Drive), Los Angeles, Calif. 


Serra-Zanerti, Uco (Assoc. M. °36), Designer, 
U. S. Navy Yard Brooklyn (Res.. 344 West 
45th St., New York), N.Y 


Suarer, Ira Roy (Jun. '35), 30 East Halley St., 
Mount Union, Pa 


Suaver, Ropert Ezexret (Assoc. M. '36), Asst 
Prof., Civ. Eng., Univ. of Kentucky, Lexington, 
Ky 

raytor, Tomas Frepertc (Assoc. M. °36), 
Field Engr, TVA, Chickamauga Dam, 
Chattanooga, Tenn 


Tuomrson, Georce Attron (Assoc. M. ‘36), 
Designer, Engr., New York Terminal Dist., 
N.Y. C_R.R., 466 Lexington Ave., Room 953, 
New York, N.Y 


Truro, Avotrn Cart (Jun. 36), Junior Engr., 
U. S. Engr. Dept. (Res., 523 Cheyenne St.), 
Fort Peck, Mont 


Tourex, James Caarres (Jun. '35), 5743 West 
23d PI., Cicero, Ill 


Treapweit, Wirtram Frank (Jun. °35), 3607 
Bainbridge Ave., New York, N.Y 


Wuirtaker, Joun Dean (Jun. '36), Surveyor, 
Windpass Gold Min. Co., Ltd., Boulder, B.C., 


Canada 


Witson, Verne Georor (Jun. '36), Draftsman, 
State Highway Comm. (Res., 218 Ash Ave), 
Ames, lowa 


MEMBERSHIP TRANSFERS 


Banpy, Wiittam Roy (Assoc. M. ‘20; M. 36), 
U. S. Cadastral Engr., Gen. Land Office, Box 
1711, Helena, Mont 


Barorsky, Max (Assoc. M. '27; M. °36), Dist. 
Engr., Bridge and Sewer Div., Bureau of High- 
ways, City of Philadelphia (Res., 7016 Old 
York Rd.), Philadelphia, Pa. 


Betcamy, Eart DeLarne (Jun. "29; Assoc. M. 
'36), Asst. Engr. Harris County (Res., 3419 
Burlington Ave.), Houston, Tex 


Beroman, Etmer Orro (Assoc. M. "29; M. 
36), Associate Prof., Civ. Eng., Univ. of 
Colorado, Boulder, Colo. 


Dorr, Josspn Cumminos (Assoc. M. "15; M. 
36), Asst. Regional Forester, Div. of Eng., 
U. S. Forest Service, 724 Ninth St., N.W., 
Washington, D.C. 


Deesser, Georoe Lucas (Assoc. M. "17; M. 
36), Vice-Pres. and Treas., The Standard Eng. 
Corporation; Pres., The Wertz Co.; Bridge 
Engr. and Eastern Railroad Representative, 
The Jennison-Wright Co., 444 Broadway, 
Room 405, Albany, N.Y. 


Ecpert, Donatp Cartyie (Jun. ‘30; Assoc. M. 
"36), County Supervisor; City Assessor and 
Building Insp., City of Birmingham, Municipal 
Bidg., Birmingham, Mich 


Errincer, Lours Josern, Jr. (Jun. "33; Assoc. 
M. '36), Chf. Engr., Eastern Road Dept., Inter- 
national Salt Co., Scranton, Pa. (Res., Eliza- 
beth St., Skaneateles, N.Y.) 


Evans, Samuet AnTtHony (Assoc. M. "33; M 
36), Structural Designer, Dept. of Water and 
Power, City of Los Angeles, 207 South Broad- 
way (Res., 1438 North Coronado St.), Los 
Angeles, Calif 


Fricke, Freperick Joun (Jun. ‘29; Assoc. M. 
'36), Prin. Eng. Draftsman, TVA, Daylight 
Bidg., Knoxville, Tenn. 


Funk, Lovurs (Jun. '31; Assoc. M. '36), Asst. 
Engr., Park Dept., City of New York (Res., 
1114 Gerard Ave.), New York, N.Y. 


Gorippercer, Harotp Wrii11aM (Jun. ‘32; Assoc. 
M. °36), Constr. Engr., Cornell Contr. Cor- 
poration, Chrysler Bldg.. New York (Res., 
2540 Thirtieth Rd., Astoria), N.Y. 


Granacuer, CHartes WILLARD (Jun. '29; Assoc. 
M. '36), Field Engr., Dravo Contr. Co. (Res., 
12 State St.), Gallipolis, Ohio. 


Hazarp, Stuart Gray (Jun. '28; Assoc. M. 
'36), Cons. Engr., Associated with R. A. Finney, 
26 New England Bidg. (Res., 115 Quinton 
Ave.), Topeka, Kans. 


Hennino, Caartes Sumner, Jr. (Jun. ‘13; 
Assoc. M. "15; M. °36), Vice-Pres. and Gen. 
Mer., Womack-Henning Constr. Co., Abilene, 
Tex. 


Hosart, THomas Firznucns (Jun. '28; Assoc. M 
'36), Res. Engr., State Highway Dept., Box 
295, Carrollton, Ala. 


Incram, Tempcte Byrn (Jun. "29; Assoc. M. 
'36), Res. Engr., Lamb County, State High- 
way Dept , Box 357, Olton, Tex. 


Ketty, Tuomas Atrrep, Jr. (Jun. "30; Assoc. 
M. '35), Prof., Civ. Eng., Colorado School of 
Mines (Res., 1592 Maple St.), Golden, Colo. 


Kino, Howarp Lanopon (Jun. ‘17; Assoc. M. 
‘20; M. °36), Chf. Engr., Mason & Hanger Co., 
Inc., 481 Eleventh Ave., New York, N.Y. 


Konter, Mervin Howarp (Assoc M. "30; M. 
'36), Asst. Engr., Bureau of Eng., Surveys and 
Zoning, Room 1214, City Hall Annex (Res., 960 
Wagner Ave.), Philadelphia, Pa. 


Mricuas.s, Ernest Epwin (Assoc. M. '26; M. 
36), Plant Mer., Chicago Bridge & Iron Works, 
Drawer C, Woodlawn Station, Birmingham, 
Ala. 


Mircnett, Tuomas Josern (Assoc. M. '27; M. 
'36), Asst. Geodetic Engr., U. S. Coast and 
Geodetic Survey, Commerce Bidg., Washing- 
ton, D.C 


Muwnor, Kenneta Francis (Jun. ‘30; Assoc. M 
35), Civ. Engr., Standard Oil Co. of California 
(Res., 4232 Fulton St.), San Francisco, Calif. 


Netrieron, Doveras Artuur (Jun. '26; Assoc. 
M. °36), Designer, The Port of New York 
Authority, New York, N.Y. (Res., 159 South 
Clinton St., East Orange, N.J.) 


Oscoop, Writtam R. (Assoc. M. '25; M. '36), 
Materials Testing Engr., National Bureau of 





Standards (Res., 3633 Ingomar Pi, »\ w) 


Washington, D.C. 


Precier, Anton Anprew (Assoc. M. "2: yy 
36), Structural Engr., PWA, Housing Diy 
2ist St. and C St., N.W. (Res., 712 Movietts 
PL, N.W.), Washington, D.C. 


Prorritr, Gorpon Harrison (Jun. "29; Assoc 
M. 36), Special Agt.-Engr. Grade, Diy, o 
Investigations, PWA; 2427 Hilgard Aye 
Berkeley, Calif. 


Sampson, Rapwast (Jun. ‘30; Assoc. M. ‘3% 
Associate Bridge Designing Engr., San Pray 
cisco-Oakland Bay Bridge, 500 Sansome s; 
(Res., 1810 Jackson St.), San Francisco, Calif 


Scuxosrrer, Georce Joun (Jun. "30; Assoc 
M. '36), Asst. Chf. Engr., Minneapolis-s; 
Paul San. Dist., 1923 University Ave, 5 
oo (Res., 4715 Nokomis Ave., Minneapolis 

inn. 


Sepvewick, Georce ArtHuR (Jun. '27; Asso 
M. '36), Asst. Bridge Designing Engr, Diy 
of Highways, State Dept. of Public Works 
(Res., 3951 D St.), Sacramento, Calif. ' 


Stevenson, Homer Eaps Macorecor (Juy 
‘27; Assoc. M. '36), Res. Engr., State Highway 
Dept., Box 337, Llano, Tex. 


Torrey, Grorce ARMSTRONG (Jun. "29: Assoc 
M. '36), Signal Draftsman, Interborough 
Rapid Transit Co., New York (Res., 239 Park 
Hill Ave., Yonkers), N.Y. 


Wappett, Freperick Cree_mMan (Assoc. M 
05; M. °36), Superv. Engr., New Jerse) 
Local Control Survey, 19 Whittlesey Ave 
East Orange, N.J. 


Wartow, Earnest Jupson (Jun. "30; Asso 
M. '36), Asst. Structural Engr., Procurement 
Div., Treasury Dept. (Res., 1814 N St., N.W 
Washington, D.C. 

Wore, Joserpu Marion (Jun. °26; Assoc M. 
35), Draftsman-Computor, TVA, Wilson Dam 
Ala. 

REINSTATEMENTS 


Bovarrio, Rosert, Assoc. M., reinstated Apr. 2 
1936. 


Escoto, Cartos Joss, Assoc. M., resinstated 
June 1, 1936. 


Ke.ty, Tuomas James, Assoc. M., reinstated 
June 8, 1936. 


RESIGNATIONS 


ALLEN, HaRoLp Josepn, Assoc, M., resigned Ma 
12, 1936. 


Coomss, Tuomas, M., resigned May 26, 1936 


Dicxinson, Josepn Harwes, M., resigned Me 
26, 1936. 


FirzoerRatp, Watter Francis AntHonry, Juno 
resigned May 26, 1936. 


Mitcsect, HARRINGTON CALKINS, Jun., resigned 
May 12, 1936. 


Moors, Stuart Breatuep, M., resigned Me 
25, 1936. 


Ruoccoies, Caartes Herman, M., resigned May 
12, 1936. 


Srmonps, Frep Wasusven, M., resigned May 2 
1936. 


Wars, Davip Ewrne, Assoc. M., resigned May 
26, 1936. 


Ware, Harry Livery, Jr., Assoc. M., resigzee 
May 26, 1936. 


Witson, WittraM Srpney, Assoc. M., resigned 
May 18, 1936. 
Wricut, Everett Garorwer, Assoc. M, ' 
signed May 26, 1936. 
M., resigned 


Zeurr, Davin Witi1aM, Assoc 
May 26, 1936. 
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Applications for Admission or Transfer 


Condensed Records to Facilitate Comment of Members to Board of Direction 
July 1, 1936 








— 
The Constitution provides that the Board of Direction shall elect or 
applicants for admission or for transfer. In order to 
dot ne justly the eligibility of each: candidate, the Board must 
depend largely upon the 
nembership for information. MINIMUM REQUIREMENTS FOR ADMISSION 
Foery member is urged, 
. . LENGTH OF 
therefore, to scan carefully GRADE GENERAL REQUIREMENT AGE ACTIVE 
. > 
of candidates pub- Quatified to des . ruaguaae 
. . ual O Gesign as well as ex . 
hed cach month in Civit Member to direct important work 35 years 12 years* 
ENGINEERING and fo furnish associate ; 
, ° ualified to d t k 2 : * 
a Beard ath dete tstieh Member ali o direct wor 7 years 8 years 
may aid in determining the Junior —— for sub-professional 20 years t 4 years* 
gibility of any applicant. 
. aa Qualified by scientific acquire- 
It is especially urged that Affiliate ments or practical experience 35 years 12 years* 
, definite recommendation as to cooperate with engineers 
0 the proper grading be Fellow Contributor to the permanent funds of the Society 


en in each case, inasmuch 


the grading must be based 








* Graduation from an engineering school of recognized reputation is equivalent to 4 
years of active practice. 
t Membership ceases at age of 33 unless transferred to higher grade. 


NUMBER 7 








upon the opinions of those who know the applicant personally as 
well as upon the nature and extent of his professional experience. 
Any facts derogatory to the personal character or professional 


reputation of an applicant 
should be promptly commu- 
nicated to the Board. 


Communications relating 


RESPONSIBLE 
CHARGE or 
— to applicants are considered 
strictly confidential. 

The Board of Direction 
will not consider the appli- 
cations herein contained from 
residents of North America 
until the expiration of 30 
days, and from non-residents 
of North America until the 
expiration of 90 days from 
the date of this list. 


5 years of im- 
portant work 


1 year 


5 years of im- 
portant work 


The fact that applicants refer to certain members does not necessarily mean that such members endorse. 


ADMISSIONS 
AHRAN Freperick WrLttaM, Pensacola, Fla. 
Age 23.) Project Engr., Florida WPA, Dist. 9. 


Refers to T. M. Lowe, P. L. Reed, W. L. Saw- 


t 


Henry Wes, Roosevelt, Ariz. (Age 
; Asst. Engr., Salt River Project, U. S. 
Bureau of Reclamation. Refers to R. G. Baker, 
J. A. Fraps, F. C. Kelton, W. W. Lane, R. V. 
Leeson, J. W. Powers, J. G. Tripp. 


ALGERT 


BaLurpo, Frank, Jr., New York City. (Age 33.) 
Eng. Constructor and member of firm, Mayfair 
Contr. Co. Refers to B. J. Ahearn, M. Alperin, 
H Holbrook, J. B. Martin, A. N. Mulholland 


Banks, Harry Rosssoom, Watsonville, Calif. 
Age 52 Asst. Res. Engr. Inspector, PWA. 
Refers to E. F. Berry, O. E. Carr, M. M. Lewis, 


B. Reynolds, S. D. Sarason. 


Bark, ALsert StepuHen, Jr., Pittsburgh, Pa. 
Age 22 Refers to A. Diefendorf, L. C 


McCandliss 


Bayles, CuarLes Currrorp, McMinnville, Ore. 
Age 24.) Oregon State Highway Office Re- 
fers to J. R. Griffith, G. W. Holcomb, F. Merry- 
held, C. A. Mockmore 


Bean, SuerMan Hunn, Bound Brook, N.J. (Age 
: Refers to N. D. Morgan, C. E. Palmer. 


Bear, Hersert STaNLey, Great Lakes, Ill. (Age 
44 Lieut. Commdr., C.E.C., U. S. Navy; 
Public Works Officer. Refers to R. E. Baken- 


hus Burrell, F. H. Cooke, C. T. Morris, 
L. Parsons, C. E. Sherman, R. M. Warfield 


Peoria, Ill. 
Morgan, C. E. 


RIcHARD GORDON, 
Age 2 Refers to N. D 


' ‘STON Epwarp, Chicago, Ill. (Age 
<( rsto J. J. Doland, W. C. Huntington 


BRENna thur, Rapid City, S.Dak. (Age 22.) 
Refer A. Chenoweth, E. D. Dake. 

Buc x LMER, Beardstown, Ill. (Age 23.) 
Aeler 5. Crandell, T. C. Shedd. 

-~ eB tur Stanitey, West Palm Beach, 
ah -l.) Refers to T. M. Lowe, P. L 


»awyer 


Byers, CHarRLes Tuomas, San Francisco, Calif. 
(Age 22.) Rodman and Chainman, Pacific Gas 
& Elec. Co. Refers to B. A. Etcheverry, C. G. 
Hyde, B. Jameyson, C. T. Wiskocil. 


Byrens, Forrest Evcenr, Quoddy, Maine. 
(Age 32.) Associate Engr., U. S. Engr. Office, 
War Dept., Eastport, Maine. Refers to J. E 
Allen, H. J. Casey, S. L. Kerr, P. F. Kruse, 
G. R. Rich, J. Sweeney, R. C. Vogt. 


CagsarR, Georce Pamir Encier, Jr., Milwau- 
kee, Wis. (Age 20.) Refers to C. A. Ellis, H. S 
Morse, R. B. Wiley. 


Capp, Craic Tomas, Ames, Iowa. (Age 26.) 
Draftsman, Bridge Design Dept., Iowa High- 
way Comm. Refers to R. A. Caughey, A. H 
Fuller, W. E. Galligan, F. Kerekes, J. R. 
Maher, Sr., R. A. Moyer. 


Carporne, Francis ANtHony, Washington, D.C 
(Age 25.) Jun. Topographic Engr., U.S. Geo- 
logical Survey. Refers to J. B. Babcock, 3d, 
H. K. Barrows, R. W. Berry, J. G. Staack, 
R. M. Wilson 


Carney, Leonarp Ciement, Columbia, Mo 
(Age 25.) Refers to R. B. B. Moorman, H. K. 
Rubey 


CLARK, Roy Ross, Portland, Ore. (Age 49.) De- 
signing Engr., U. S. Engr. Dept., Bonneville 
Dam Project. Refers to J. W. Cunningham, 
Cc. I. Grimm, L. Griswold, J. H. Lewis, C. H 
Purcell, J. C. Stevens 


Conmen, Hyman Isaac, Bronx, N.Y.- (Age 25.) 
Refers to R. C. Brumfield, F. E. Foss, M. H 
Van Buren 


Coox, Autey ALmMerin, Hammond, Ind. (Age 
51.) Refers to R. L. Alexander, J. B. Cameron, 
E. R. Conant, C. J. Eldridge, F. B. Forbes 


CookMAN, WILLarRp GeorGce Minter, Anderson, 


Ind. (Age 29.) Refers to C. A. Ellis, R. B 
Wiley. 
Coyvm, Wi_rrep, Corpus Christi, Tex. (Age 27.) 


Culvert Inspector and Plant Inspector, Texas 
State Highway Dept. Refers to T. W. Bailey, 
H. C. Hughes, M. Johnson, F. B. Mason, W. J 
Van London. 


Cromer, OrLAND Dwicut, New Holland, N.C 
(Age 26.) Jun. Civ. Engr., U. S. Biological 
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Survey. Refers to W. E. Hall, R. C. Johnson 
W. E. Rowe, R. L. Sumwalt, W. A. Vaught 


Cross, Oscar Reeves, Jr., Berkeley, Calif. (Age 
25.) Refers to C. Derleth, Jr., C. T. Wiskocil 


Crupen, Raymonp Nicworas, Fargo, N.Dak 
(Age 25.) Refers to H. M. Fitch, W. E. Smith 


Damitz, Kennetu, Mt. Vernon, Ill. (Age 25.) 
Refers to J. J. Doland, W. C. Huntington, T. C 
Shedd. 


Deakyne, Ev.woop Sraats, Greensboro, Md 
(Age 39.) Res. Engr. Inspector, FEA of PW 
Refers to W. B. Catchings, E. W. Clark, C. N 
Conner, J. F. Remley, C. P. Schantz, A. R 
Wilson 


DecGenko.is, Henry Joun, Berkeley, Calif. (Age 
23.) Refersto R. E. Davis, C. T. Wiskocil 


de Lancey, Raymond WinTHROP, Estacada, Ore 
(Age 21.) Inspector, Oregon State Highway 
Comm. Refers to J. R. Griffith, F. Merryfield, 
C. A. Mockmore 


Dement, JAMES WASHINGTON, Jr., Vicksburg, 
Miss. (Age 27.) Jun. Engr., U. S. Waterways 
Experiment Station. Refers to G. R. Clemens, 


D. M. McCain, H. A. Sargent, C. P. Wright 


De Witt, Lyte Vinson, Green City, Mo. (Age 
21) Refers to H. Cross, J. J. Doland, W. C 
Huntington, N. D. Morgan, C. E. Palmer 


Dirrpo_p, Danie. Stusess, Edwardsville, I! 
(Age 22.) Refers to J. S. Crandell, F. W 
Stubbs 


Indianapolis, Ind. (Age 41.) 

Indiana Dept. of Conserva- 
tion, Div. of Eng Refers to H. O. Garman, 
W. K. Hatt, F. Kellam, W. A. Knapp, L. V 
Sheridan, |. W. Wheeler, R. B. Wiley 


Doccett, Denzu 
Asst. State Engr 


Dorner, WittiamM Joun, Portland, Ore (Age 
27.) Refers to F. Merryfield, C. A. Mockmore 


Pittsburgh, Pa. (Age 
27.) Designer with Jones & Laughlin Steel 
Corporation Refers to F. J. Evans, C. D 
Foight, F. M. McCullough, C. B. Stanton, 
H. A. Thomas, E. B. Woodin 


Dow tino, Lours Ear, Ir 


7 


Driessen, Ropert Eopwarp Eric, Kaukauna, 
Wis. (Age 23.) Refers to C. A. Ellis, W. EB, 
Howland, R. B. Wiley 
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Duuty, Howargp Prank, Portland, Ore. (Age 
21.) Refers to F. Merryfield, C. A. Mockmore 


Dunninc, Wut1amM Atrrep, Los Angeles, Calif 
(Age 37 With Los Angeles County Flood 
Control Dist Refers to E. C. Eaton, F. H 
Hay, H. BE. Hedger, C. H. Howell, A. S. Kem- 
man, M. E. Salsbury 


Duwron, Atten Henry, lowa City, lowa. (Age 
20.) Refers to B. J. Lambert, F. T. Mavis 


Duvat, Pum Kiex, Logan, lowa. (Age 34.) 
Member of firm, Duvall & McKinney. Refers 
to C. C. Coykendall, O. W. Crowley, J. S 
Dodds, BE. W. Dunn, A. W. Gaines, F. H 
Mann, L. M. Martin, K. B. Merrill, J. E. Van 
Liew, BE. Welden, G. F. Wickes, H. C. Wickes 


Errecerrsc, Stoney, Brooklyn, N.Y. (Age 24.) 
Refers to F. EB. Foss, G. Morrison, M. H. Van 
Buren 


E.urorr, Arcner Tomas, Evanston, Lill. (Age 
23.) Refers to J. J. Doland, T. C. Shedd 


E_sennans, Gaorce Epwarp, Springfield, Mass 
(Age 24.) Adams & Ruxton Constr. Co. Re- 
fers to F. W. Garran, W. P. Kimball 


Estaproox, Josern Benepict, Minneapolis, 
Minn. (Age 46.) Office Engr. and in charge of 
Civ. Eng. Dept., Pillsbury Eng. Co. Refers to 
©. B. Brownell, G. E. Loughland, D. L. Okes, 
C. L. Pillsbury, M. Pirnie, R. R. Schweitzer 


Evans, Joun Josern, Worcester, Mass. (Age 
) Refers to G. J. Davis, Jr., J. S. Leister 


22 

FPraGan, Wievue, Collinsville, Ill (Age 22.) 
Refers to H. E. Babbitt, J. J. Doland, W. C 
Huntington, T. C. Shedd, F. W. Stubbs 


Frinnita, Acrrep Avoust, San Francisco, Calif 
Age 22.) Refers to B. A. Etcheverry, 
B. Jameyson 


Frren, Gusert Artuur, Oakland, Calif. (Age 
22.) Refers to G. B. Troxell, C. T. Wiskocil 


Forrest, Kyte, Mineola, N.Y (Age 30.) 
Hydrological Investigator, Nassau County, 
Long Island Refers to C. L. Bogert, C. C 
Chambers, A. W. Harrington, C. H. Hurley, 
r. R. Lawson, J. F. Sanborn, E. H. Sargent, 
B. M. Stark, W. F. Starks, R. Suter, L. B 
Westfall 


FRANK, Heesert Lowrs, San Francisco, Calif 
(Age 21.) Refersto H. E. Babbitt, W. A. Oliver, 
R. Rasmussen 


Fresen, Martin Henry, Denver, Colo. (Age 
36.) Associate Engr, U. S. Bureau of Reclama- 
tion. Refers to W. T. Collings, Jr., E. S. Ran- 
doiph, J. L. Savage, B. W. Steele, A. R. Webb, 
I. A. Winter, J. Wright 


Geenart, Jouw Watrace, Berkeley, Calif. (Age 
21.) Refers to R. BE. Davis, C. T. Wiskocil 


Grnsons, James Epwarp, New York City. (Age 
51.) Cons. Engr. Refers to C. L. Bogert, J. C 
Meem, E. P. Palmer, E. A. Prentis, R. Ridg- 
way, ]. F. Sanborn, L. White, H. D. Winsor 


Guvestn, Samuet, Brooklyn, N.Y. (Age 23.) 
Refers to G. Morrison, M. H. Van Buren, 
J. P. J. Williams 


Gostine, Georor Wi.1aMs, Watsonville, Calif 
(Age 32.) Dist. Engr., U. S. Dept. of Agricul- 
ture, Soil Conservation Service, in northern 
California. Refers to R. A. Floyd, R. E. Fowle, 
V. M. Freeman, R. H. Jamison, C. W. Petit, 
H. E. Reddick 


Green, Roperr Smuira, Muncie, Ind. (Age 21.) 
Refers to C. A. Ellis, R. B. Wiley 


Greenperc, Jack, Detroit, Mich. (Age 36.) 
Senior Structural Draftsman, City of Detroit. 
Refers to R. J. Cummins, L. M. Gram, M. C. 
Halsey, M. J. Quinn, R. J. Reed, I. C. Steele, 
E. G. Willemin 


Hanp, Rosert Davin, Park Ridge, Ill. (Age 22.) 
Rodman, Wabash Ry. Refers to C. A. Ellis, 
R. B. Wiley 


Harr, Georce Haroip, New York City. (Age 
44.) Res. Engr. Inspector, U. S. Govt., PWA, 


Midtown Hudson Tunnel, New Jersey side. 
Refers to J. W. Daly, W. M. Griffin, H. P. R. 
Jacobsen, R. Ridgeway L. E. Robbe, J. B. Snow. 


Hares, Ernest Ricwarp, Jr, Denver, Colo. 
(Age 21.) Refers to C. A. Ellis, R. B. Wiley. 


Harcn, Grorce Epwin, Wessington Springs 
S.Dak. (Age22.) Refers to A. A. Chenoweth 
E. D. Dake 


Hetpenreicn, Rosert Monroe, San Francisco, 
Calif. (Age 21.) Refers to C. G. Hyde, C. T 
Wiskocil 


Henpeicxsen, Wut1am Epwarp, Chicago, Ill. 
(Age 21.) Refers to H. Cross, J. J. Doland, 
M. L. Enger, W. C. Huntington. 


Herman, Donatp Evcense, Chicago Heights, II! 
(Age 22 Refers to C. A. Ellis, R. B. Wiley. 


Hor, Cartes Danret, Rapid City, S.Dak. 
(Age 24.) Refers to A. A. Chenoweth, E. D. 
Dake 


Hotpersaum, Georce ALesrt, Columbia City, 
Ind (Age 24.) Refers to C. A. Ellis, R. B. 
Wiley 


Hottoway, Joun Carrtnoron, Jr., Columbia, 
Mo. (Age 20.) Refers to R. B. B. Moorman, 
H. K. Rubey 


Horne, CLrevetanp Rerp, Jr., Gainesville, Fla 
(Age 20.) Refers to R. M. Johnson, T. M. 
Lowe, P. L. Reed. 


Hower, NatHan Raupu, Tuscaloosa, Ala. (Age 
21.) Refers to G. J. Davis, Jr., D. C. A. Du- 
Plantier, J. S. Leister, E. E. Micheals. 


Ipsen, Mocens, Rockford, Ill. (Age 46.) Cons 
Engr., Rockford, Ill.; also Dist. Director for 
Dist. No. 1, WPA, State of Illinois. Refers to 
A. J. Boase, G. F. Burch, L. H. Corning, 
T. Germundsson, C. E. Morgan, H. E. Wessman. 


Irvine, Joun MciI:ieatna, Philadelphia, Pa. (Age 
41.) Res. Engr., and Asst. to Pres., Albright 
& Friel, Inc. Refers to H. M. Chapin, J. G 
Gruss, W. E. R. Irwin, C. F. Mebus, E. L. Rim- 
bault, H. C. Seward, M. A. Webster 


Isto, Reyvnotp Epwarp, Newell, S. Dak. (Age 
22.) Refersto A. A. Chenoweth E. D. Dake. 


Jacony, Hur ieut Sayior, Pittsburgh, Pa. (Age 
22.) Salesman, Standard San. Mfg. Co. Re- 
fers to J. E. Perry, R. Y. Thatcher. 


Jerresen, Norman Lutz, Joliet, Ill. (Age 22.) 
Refers to J. J. Doland, T. C. Shedd. 


Jounson, Maynarp Doveras, South Bend, Ind. 
(Age 23.) Refers to C. A. Ellis, R. B. Wiley. 


Jounson, Witt1am Martin, Lynchburg, Va 
(Age 32.) Engr. and Associate of firm, Wiley 
& Wilson, Cons. Engrs. Refers to R. B. H. 
Begg, R. W. B. Hart, M. D. Knight, Jr., 
R. Messer, F. J. Sette, H. G. Shirley, R. F. 
Wagner. 


Jones, Ateert Barnett, Duluth, Minn. (Age 
48.) Major, acting as Dist. Engr., Duluth 
Dist., Corps of Engrs., U.S. Army. Refers to 
Oo. D. Dales, L. L. Davis, H. Deakyne, 
W. Gerig, N. R. Gibson, T. H. Jackson, E. W. 
Lane, E. M. Markham, G. B. Pillsbury, P. S 
Reinecke, M. C. Tyler. 


Jones, Samuet Leary, Blacksburg, Va. (Age 
22.) Refers to R. B. H. Begg, F. J. Sette. 


Justice, Freperick Emerson, Bloomingdale, 
N.J. (Age 36.) Tech. Foreman, road con- 
struction, Forestry Dept., CCC Camp S54, 
Butler, N.J. Refers to F. L. Castleman, L. D. 
Draper, F. D. Hutchinson, C. B. Pett, S. Shaw, 
A. Weymouth, 


Kant, Witti1am Grover, Kansas City, Mo 
(Age 21.) Refers to H. Cross, T. C. Shedd. 


Keenan, Howarp Unpernitt, West Lafayette, 
Ind. (Age 21.) Refers to C. A. Ellis, R. B. 
Wiley 


Keira, Artuur Wricnut, Urbana, Ill. (Age 29.) 
Refers to W. C. Huntington, G. W. Pickels. 
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Kissey, Hat Preece, Kansas City, Mo Age 
22.) Refers to H. Cross, T. C. Shedd. 


Kino, Kart Kennerna, Pekin, Ill. (Ae 
Refers to J. J. Doland, W. H. Rayner 


Kirk, Rispecttin Garey, Austin, Tex. (Ay 
With Texas Highway Dept. Refersto] 1 | 
MeNew, J. J. Richey. 


KIRKMAN, ReyMonD Faucue, West Lafayette 
Ind. (Age 22.) Refers to C. A. Ellis H «¢ 
Morse, R. B. Wiley. 


Kua, Lewis Cnarves, Jr., Rahway, N.J Age 
35.) Structural Designer and Checker Eng 
Dept., Turner Constr. Co., New York City 
Refers to E. K. Abberley, R. W. Boyd, H G 
Hauck, H. N. Lendall, H. T. Noyes, J. Pp 4 
Perry, A. C. Tozzer. 


Kunzer, Paut Josern, Chicago, Ill. (Age 20 
Refers to J. S. Crandell, J. J. Doland. 


Lamson, Witt1aM Deane, Brooklyn, N.Y. (Age 
23.) Refers to F. W. Garran, W. P. Kimball 


LEISINGER, Lewis Martin, New York City 
(Age 28.) Partner with A. H. Leisinger, Bid 
& Gen. Contr. Refers to E. N. Burrows, ¢ 
Crandall, H. N. Ogden, J. E. Perry, F J. Spry 
P. H. Underwood, L. C. Urquhart. 


LigBERMAN, Harry ALvin, Champaign, Ill. (Age 
21.) Refers to J. S. Crandell, T. C. Shedd 


Linsky, Davip Josern, Brooklyn, N.Y (Age 
28.) Refers to F. E. Foss, G. Morrison, M H 
Van Buren. 


Linton, Grorce Epoar, Bonneville, Ore. (Age 
33.) Asst. Engr., U. S. Engr. Office, acting as 
Prin. Asst. to Field Office Engr., Bonneville 
Project. Refers to A. Bauer, G. E. Goodwin 
C. A. Mockmore, H. A. Rands, F. C. Schubert 
O. E. Stanley, B. E. Torpen. 


Louts, Leo, Jr., Piqua, Ohio. (Age 21.) Refers 
to C. A. Ellis, R. B. Wiley. 


Maccui, ANsELMO Joun, Hartford, Conn. (Age 
23.) Refers to C. Derleth, Jr., C. T. Wiskocil 


McDonatp, Murray, Vancouver, B.C Age 
28.) Refers to A. H. Finlay, J. R. Grant 


McKee, Jack Epwarp, Pittsburgh, Pa. (Ag 
28.) Refers to C. G. Dunnells, F. J. Evans, 
F. M. McCullough, C. B. Stanton, H A 
Thomas. 


McNer, Wicevur Lioyp, Mason City, Ill. (Age 
23.) Refers to J. J. Doland, J. Vawter. 


Manon, Ross L’Estrance, Berkeley, Calif 
(Age 46.) Sales Engr., Soule Steel Co., Sas 
Francisco, Calif. Refers to W. Dreyer, J. D 
Galloway, W. L. Huber, E. C, Hutchinson 
W.E. Jessup, W. H. Kirkbride, A. H. Markwart 


Macek, Joserpn STANLEY, Manchester, Conn 
(Age 21.) Refers to G. J. Davis, Jr, J. 5 
Leister. 


Marrone, Apoten Atrrep, Mt. Vernon, N.Y 
(Age 23.) Refers to R. C. Brumfield, F. E 
Foss, G. Morrison. 


Mason, Harry Swatruck, Jr, Azusa, Calif 
(Age 29.) Chf. of Party, San Gabriel Dam No 
1, Los Angeles County Flood Control Dist 
Refers to P. Baumann, K. J. Harrison, R. RB 
Martel, C. L. Randolph, R. D. Reeve 
F. Thomas. 


Mavutz, Ferpinanp Francis, Berkeley, Calif 
(Age 21.) Refers to B. A. Etcheverry, S. 1 
Harding, B. Jameyson, C. T. Wiskoci! 


Mever Ricuarp Davis, Fort Belvoir, Va. (As 
24.) First Lieut., Corps of Engrs., U. 5. Army 
Refers to C. Derleth, Jr., B. A. Etcheverr) 
S. T. Harding, B. Jameyson, M. P. O'Brien 
Cc. T. Wiskocil. 


Moony, Waiter Everett, Elmsford, N.Y 
(Age 30.) Refers to A. Alexander, D. W. (* 
michael, L. V. Carpenter, F. S. Childs, P. M 
Genthon, T. R. Lawson, T. Saville. 

Morea, Tuomas AnTHony, Astoria, N.Y (As 

25.) Senior Draftsman and Asst 


Engr ° 
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Park Dept., Queens, N.Y Refers to Surecey, Joun Pusan, Jr., Los Angeles, Calif. Urrersack, Tuomas Evcens, Gallup, N.Mex 
Brumfield, F. E. Foss (Age 30.) Engr., Gunther & Shirley Co. Re- (Age 23.) Asst. Engr. Aide and Research Asst, 
, fers to J. A. Beemer, R. C. Booth, R. M. Con- U. S. Soil Conservation Service Refers to 
Newitn Dorsey, Jr., Urbana, Ill ner, A. S. Cutler, C. P. Dunn, J. L. Hershey, E. L. Barrows, P. S. Fox, B. Johnson, H. C 
Refers to H. Cross, J. J. Doland, W. K. Mcliyar, R. M. Merriman. Neuffer, A. N. Thompson 
Huntington. 
Siess, Cuester Paut, Alexandria, La. (Age 20.) Voss, Frepericx Josern, Fostoria, Ohio. (Age 
~, Georce Ian, Spokane, Wash. (Age Party Chf., Louisiana Highway Comm. Refers 22.) Refers to C. A. Ellis, R. B. Wiley 
Associated with his father on layout and to G. N. Cox, N. E. Lant, L. J. Muse, B. W 
ction of office buildings. Refers to B. J. Pegues, F. F. Pillet Warren, Frank Katie, Jr., Hollis, N.Y (Age 
rt, F. T. Mavis. 25.) With F. & M. Schaefer Brewing Co, 
. : Stmpson, Joun Tempie, Denver, Colo. (Age 22 Brooklyn, N.Y. Refers to H. N. Ogden, J. E 
. ZoBnERT Marston, East Cleveland, Ohio Jun. Engr., Hydr. Investigations Sec Bureau Perry, P. H. Underwood, L. C. Urquhart 
Refers to F. W. Garran, W. P. Kim- of Reclamation. Refers to C. T. Johnston, 

. H. W. King, C. O. Wisler. Westman, Joun FRANKLYN, JR., New York City 
re (Age 24.) Refers to R. C. Brumfield, F. E 
‘ eorce ArTuuR, Eugene, Ore. (Age 21.) Smirn, Apr1an Wooprow, Salt Lake City, Utah. Foss, G. Morrison, M. H. Van Buren 
; to F. Merryfield, C. A. Mockmore. (Age 23.) Refers to T. C. Adams, R. B 
: : . Ketchum, F. H. Richardson, K. C. Wright. Werze., Cuartes Maynarp, Hegins, Pa Age 
Nes La Vern James, Hastings, Nebr. (Age 20.) Refers to G. J. Davis, Jr., J. S. Leister 

6.) Designer, Hydr. Design Dept., The Cen- Smiru, Ratpn ALBERT, Muskegon, Mich. (Age 

-al Nebraska Public Power & Irrigation Dist 32.) Res. Engr. on water-works and sewerage WHEELER, FRANK Wirt y, Raleigh, N.C. (Age 

R to H. A. Foster, P. F. Keim, J. Sorkin, improvements, Consoer, Townsend & Quinlan. 29.) Senior Draftsman, State Highway and 

E Spellman, R. A. Sutherland Refers to A. W. Consoer, G. O. Consoer, J. A, Public Works Comm. Refersto R. B. H. Begg, 
ae Fulkman, W. Harwood, B. H. Platt. G. A O. B. Bestor, C. W. Johns, G. E. Large, 
‘orturur, Mitton Groror, Los Angeles, Calif. Quinlan, U. F. Turpin C. Miller, C. T. Morris, J. R. Shank 
. Refers to R. M. Fox, D. M. Wilson - 
Ave 23 efers to R. M. ; } 
: So_omekin, WaLTeR Jonn, LaPorte, Ind. (Age Wiu1s, Joun Fink, Hartford, Conn. (Age 47.) 
y svomtin, James Francts, Moorhead, Minn. 25.) Inspector on construction, State Highway Engr. of Bridge Design, Connecticut State 
. Ae Refers to H. M. Fitch, W. E. Smith. Comm. of Indiana. Refers to C. A. Ellis, R. B Highway Dept. Refers to A. A. N. Fenoglio, 
; Wiley. G. E. Hamlin, J. T. Henderson, H. C. Orr, 
, Exrem, Urbana, Ill. (Age 24.) Refers W. H. Sharp, R. S. Treat, J. B. Wright 
1 S Crandell, H. Cross Sommer, WILLIAM Newson, Springfield, Ill. (Age 
30.) Jun. Highway Engr., Illinois Div. of High- Witson, Haro_tp Water, Kewanna, Ind. (Age 
ze ew WrutraM Henry, Rolla, Mo. (Age 37.) ways. Refers to G. F. Burch, H. E. Eckles, 23.) Refers to C. A. Ellis, R. B. Wiley 

ges Ener. Inspector, Inspection Div., U. 5 P. Z. Michener, C. E. Morgan, H. K. Rubey, 

_ sof PW Refers to T. R. Agg, A. W. Con- W. N. Schroeder, L. T. Wyly Witson, Joun Hanty, Chicago, Ill. (Age 29.) 
ge ee G. O. Consoer, H. S. Miller, G. S. Russell Office Engr., Northern Bridge Co. Refers to 
4 Spencer, Gorpon Sevpy, Springfield, Mass W. R. Britton, J. T. Hallett, F. Kellam, W. A 

wee Vincent ALLEN, Turlock, Calif. (Age (Age 23.) Adams & Ruxton Constr Co. Re- Knapp, J. S. Neibert, A. M. Turner, A. M 

, Refers to C. G. Hyde, B. Jameyson, C. T. fers to F. W. Garran, W. P. Kimball. Westenhoff 
ge kocil . ae c 
as hemees Starke, Dick Drypen, Springfield, Ill (Age Wricut, Wetis DunGaN, Balboa Heights, Canal 
le ‘ecert, Joun GaRLAND, Boise, Idaho. (Age 38.) Asst. Highway Engr., Grade Separations, Zone. (Age 37.) Chf Inspector, with Sec. of 
n . Asst. San. Engr., State of Idaho. Refers Illinois Div. of Highways. Refers to G. H Office Engr., The Panama Canal. Refers to 
. o I Grant S. B. Morris, C. Moser, L. B. Baker, G. F. Burch, E. D. Dryfoose, P. Z M. R. Alexander, E. M. Browder, Jr., A. I 

ee ta P Michener, C. E. Morgan, L. E. Philbrook, H. E Hertz, R. C. Jones, L. B. Moore. 

Revnolds, E. C. Thomas . , 

: Struck 
. ? , Ty N )xford, Miss 7 Wytver, Curistian Freperix, Juneau, Alaska 

— we ae ee - 2 B .—- Stone, FRANKLIN Wess, West Lafayette, Ind (Age 34.) Asst. Highway Engr., Bureau of 

Ae = a (Age 21.) Refers to C. A. Ellis, R. B. Wiley Public Roads, Alaska. Refers to H. Omsted, 
ge —_— . T Chi i. (A R. H. Stock, L. W. Turoff, M. D. Williams, 

on Stroyvke, Lupwic Turopore, Chicago, Age C. R. Wright 
. eee >: s \ ight. 
ek, PHIL rs — -. — = a 22.) Refers to J. J. Doland, W. A. Oliver, 

Refers to > } ran, ; alme . ? 
ee F 2 . —wT M. Suter Youncguist, Rupen Currrorp, Los Angeles 

. oT ‘4 ‘ e , Calif A 39.) Draft » a hs { 
moe, bee Se a — Sucas, Francisco Joss, Caracas, Venexicla Hyde artemis Dept. of Water end Power 
e e 37 . ~t 1D ner, Kansas State : re Sead ’ gus. ae y» 
g (Ag _ Structure esig . (Age 40.) Director, Bureau of Design, Ministry Refers to W. W. Hurlbut, J. E. Jones, D. A 
as Highway Comm., Bridge Design Dept. Refers of Public Works. Refers to E. Aguerrevere 
\ ‘oF. W. Epps, A. T. Granger, L. Grover, R. B. “olli R E. Colvin. V 4 “Chad inski, Lane, S. B.S. Nelson, R. R. Proctor, H. A. Van 
to PPS, é ws uM J. J. Collins, . E olvin, V. de Chelminski, Norman, W. W. Wyckoff 

Houston, C. S. Jones, H. C. Tammen, J. } J. M. Ibarra Cerezo, J. R. Stubbins, M. M 

Waller Upson . ——« 
ae FOR TRANSFER 

Lupwic Karu, Portland, Ore. (Age 46.) TATHAM, NORMAN Joun, Glendale, Calif. (Age FROM THE GRADE OF ASSOCIATE 

F With City of Portland (Ore.) on WPA work 23.) Chainman, Southern California Gas Co MEMBER 
P Refers to G. W. Buck, R. G. Dieck, J. G. Kelley, Refers to J. W. Cleland, B. A. Etcheverry, S. T 
> |. H. Lewis, B. S. Morrow, J. H. Polhemus Harding Crocker, Foster BALpwin, Assoc. M., Fayette 
‘ - \ ie ville, N.Y (Elected Junior June 30, 1911; 
~ rz, Martin, Brooklyn, N.Y. (Age 25.) TAYLOR, Guy Harvey, Portland, Ore. (Age 21.) Assoc. M. Jan. 7, 1913.) (Age 52.) Associate 
. Refers to F. E. Foss, M. F. Freund, G. Morri Refers to F. Merryfield, C. A. Mockmore Civ. Engr., Dept. of Public Works, New York 

n ities » Dos Springfield. It! State Refers to H. B. Brewster, W. W 

en ~—-_~ be TJ. J. Dota | Ae Cronin, E. D. Hendricks, G. D. Holmes, D. B 

sINSON, Meaps Morrison, Louisville, Ky i.) ee Oe hy Es Sy 2 — LaDu, D. R. Lee, L. Mitchell 
Age os Refers to N. D. Morgan, C E Terri, Jack Wi.1aMm, Jefferson City, Mo ~ hae a we = 
Palmer (Age 22.) With Missouri State Highway Dept. a cen Reg AR pa Pear rt 
fers to R. B. B. Moorman, H. K. Rube ee, ee a ae a 

eLKe, Paut Lewis, Teegarden, Ind. (Age 22 manus te _ = _s With Currie Eng. Co. Refers to C. H. Currie, 

Refers to C. A. Ellis, R. B. Wiley THOMPSON, Mi_es How tert, Los Angeles, Calif Cc. G. Gillespie, R. F. Goudey, G. S. Hinckley, 

(Age 24.) Inspector, Hydraulic Design, W. T. Knowlton, R. W. Lawton 

, HMAN, joserm, Bronx, N.Y. (Age 24.) Re- Rivers, Harbors and Waterways Constr., U. S . 

st ersto R. C. Brumfield, F. E. Foss, M. H. Van Engr. Office. Refers to E. C. LaRue, H. K Grover, LaMorrer, Assoc. M., Topeka, Kans 
R Buren Rubey, H. K. Shane (Elected Oct. 30, 1933.) _ (Age 35.) Office 
‘ Bridge Engr., Dept. of Design, State Highway 
Joun, Lee Harvey, Gooding, Idaho. (Age TOMLINSON, FrRepeRIcCK Byron, Bridgeport, Comm. of Kansas. Refers to W. V. Buck, L. E 
‘ In private practice. Refers to S. Baker, Conn (Age 22.) Refers to F. W. Garran, Conrad, O. J. Eidmann, F. W. Epps, C. § 

M. Buck, T. C. Goyn, J. E. Hayes, E. C W. P. Kimball Jones, J. I Quinn, C. H. Scholer 

B. Stocking, W. Ward. 

Tovett, Crarence Evucens, Baltimore, Md Hupson, FRANKLIN, Assoc. M., Roselle, N.J. 
ge MIT RANK JOHN, Ridgewood, N.Y. (Age (Age 33.) Vice-Pres. and Mgr., G. Walter (Elected Junior Oct. 2 —— Ascsc. BS. Aug 
- . sto F. E. Foss, G. Morrison, J. P. J Tovell, Inc., Bldrs. and Contrs. Refers to P 29, 1927.) (Age 35.) Cons. Engr. with E. J. 
. : G. Crout, J. H. Gregory, A. H. Krone, G. C Grassmann, Elizabeth, N.J. Refers to W. L 
- Saunders J T Thompson. Benham, E. H. Burroughs, Jr., T. E. Collins, 
“ <BI Philadelphia, Pa (Age 36.) 7 C. V. Davis, A. L. Mullergren, H. M. Nabstedt, 

and Pres., Gilmour Steel Products Trices, JAMES FREDERICK, Pittsburgh, Pa. (Age S. F. Newkirk, Jr., H. W. Nighswonger, L. A 
; Refers to L. H. Doane, J. J. Grelis, 29.) Asst. Dist. Engr., Dist. 11, Pennsylvania Robb, F. A. Russell, C. T. Schwarze, S. W 
. rH Miller, C. H. Schaefer, C. H. Schwert Highway Dept. Refersto U. N. Arthur, L. P otewart 
- chwiers, Jr., I. S. Towsley Blum, F. Burroughs, R. H. Helick, J. C. Jordan, 
H. P. McKown, N. S. Sprague Lone, Georce Virtas, Assoc M Coshocton, 
BENJAMIN SCHELLENBERG, Brook Ohio Elected Aug. 29, 1927.) (Age 44.) 
Age 23.) Refers to C. A. Ellis, Trooxk, Mark Monror, Converse, Ind (Age Asst. Field Engr. in charge of Coshocton 


Ag 21.) Refers to C. A. Ellis, R. B. Wiley. County, WPA in Ohio, Dist. No. 4. Refers to 











EK. D. Barstow, ‘ rT. Cavan, F. H. Eno, C. T 


Morris, C. B. Sherman, F. E. Swineford, R. N 


Madison, Fla 


Moorer, James Gates, Assoc. M 
Director of 


Elected Oct. 14, 1919 Age 53 
Cherry Lake Farms (Govt. spon 


(operations 

vored rural-industrial community Refers to 
N. W. Green, J. H. Hession, T. A. Lucy, H. D 
Mendenha 4A. PF. Perry, Jr., J. H. Pratt, N. H 
sturdy 

cno ier, Cuargtes Henry, Assoc. M., Manhat 
tan, Kan Elected Dec. 15, 1924 Age 45.) 


Prof. and Head of Dept. of Applied Mechanics, 
Kansas State Coll also Engr. of Tests., Kan- 
as Highway Comm Refers to W. V. Buck, 
H. F. Clemmer, L. EB. Conrad, R. W. Crum 
R. EB. Davis, F. F. Prazier 


Van Buxen, Mrces Hexepert, Assoc. M., Brook 
yn, N.Y Elected Junior Feb. 25, 10924 
Assoc. M. Oct. 1, 1926.) (Age 37.) Instructor 

Cooper Union, also with Barney 

Ahlers Constr. Co., New York City. Refers to 

lt. R. Aikenhead, W. J. Barney, W. E. Brown 

R. C. Brumfield, F. BE. Foss, B. Schwerin 


in Civ. Eng 


FROM THE GRADE OF JUNIOR 


Anpams, Francis Les, Jun., Washington, D.C 
Elected Oct. 14, 1929.) (Age 30.) Engr 
National Power Survey, Federal Power Comm 
Refers to R. W. Burpee, J. D. Fitch, O. L, 
Hooper W. H. McAlpine, F.5 Warner 

Bereoie, Cuaries Karman, Jun., Bayonne, N.J 
Elected Jan. 16, 1928.) (Age 32.) Supt., B 
Vezzectti & Son, Inc., Hoboken, N_J Refers to 
C. 1. Bausher, M. Birman, C. T. Morris, J. R 
hank, C. B. Sherman 


1: ENGINEERING for Fuly 1976 


Dow, Mervi~w Cuarciss, Jun., Newburgh, N.Y 
Elected Oct. 1, 1926.) (Age 32.) Asst. Engr., 
New York Trap Rock Corporation. Refers to 
W. B. Cowan, M. E. Crosby, A. T. Goldbeck, 
E. L. Heidenreich, Jr.. C. MacDonald, J. W 
Reid, E. S. Wright 


meet, Wicrrep Isaac, Jun., West Lafayette, 
Ind Elected Oct. 1, 1926.) (Age 33.) In- 
structor in Civ. Eng. in Materials Testing Lab- 
oratory and Hydraulic Laboratory, Purdue 
Univ., Lafayette, Ind. Refers to C. A. B'lis, 
E. L. Briksen, W. K. Hatt, W. J. Henderson, 
S. C. Hollister, W. E. Howland, G. E. Lommel, 
J. H. Matthews, G. P. Springer, R. B. Wiley 


>) 


Greiptey, Horace Versey, Jun., Pasadena, Calif. 
Elected Dec. 15, 1924.) (Age 32.) Sales 
Engr., Garlinghouse Bros Refers to R. L 
Anderson, A. F. Garlinghouse, L. H. Garling- 
house, R. A. Hill, BE. C. Macy, S. B. Morris, 
A. Taylor, F. Thomas, V. Wood. 


Gutierrez Satinas, Joros Bravurio, Jun., Han- 
nover, Herrenhausen, Germany. (Elected June 
9, 1930.) (Age 32.) Inspector Engr. for Argen- 
tine Govt. on Louis Eilers Works, Hannover, 
Germany. Refers to A. Acevedo, J. A. Valle. 
(Applies in accordance with Sec. 1, Art. I, of the 
By-Laws.) 


Huu, WriitaM Janney, Jun., Honolulu, Hawaii 
Elected Jan. 26, 1931.) (Age 29.) Engr., 
Board of Water Supply Refers to J. F 
Kunesh, G. K. Larrison, F. Ohrt, C. M. Saville, 
W. L. Voorduin 


LarRGs, Josera G., Jun., Seattle, Wash. (Elected 
Oct. 1, 1926.) (Age 32.) With Isaacson Iron 
Works Refers to G. E. Hawthorn, R. P. 
Hutchinson, C. C. More, R. M. Murray, F. H. 
Rhodes, Jr., V. K. Schegolkov, R. G. Tyler 


Vou. 6, N 7 


McKeon, Francis Dantiet, Jun., Syracuse y 
(Elected Oct. 1, 1926.) (Age 32.) Asst. } a. 
New York State Highway Dept. Reh to 
E. F. Berry, J. W. Beardsley, C. S. He ick, 
G. D. Holmes, L. Mitchell, N. F. Pitts fy 

F. W. Stephens 


Speer, Pavt Rupotrs, Jun., Albany, Vy 
(Elected June 10, 1935.) (Age 32.) Associate 
Engr., Water Resources Branch, U. S. G: ogi- 
cal Survey. Refers to E. D. Burchard, Cc. 
Grover, A. W. Harrington, A. H. Horton, |. ¢ 

«Hoyt, H. Johnson, J. W. Mangan, R. 0’ Des. 
nell, C. G. Paulsen, E. D. Walker, D. S. Wa. 
lace. 


STRICKLAND, RicHaRD Porter, Jun, We hing- 
ton, D.C. (Elected Nov. 14, 1927.) (Age 39) 
Asst. Civ. Engr., Resettlement Administration, 
Div. of Suburban Resettlement. Refers to 
H. W. Bressier, H. B. Bursley, EB. A. Greey 
W. Haydock, W. N. Olewiler, E. D. Walker 


Waurre, Harotp LeRoy, Jun., Ontario, Calif 
(Elected July 16, 1928.) (Age 32.) Constr 
Engr., American Concrete & Steel Pipe Co., 
Rochester, Calif. Refers to H. R. Bolton, R. B. 
Diemer, A. L. Gram, D. S. Hays, J. Hinds, L. B. 
Reynolds, K. Q. Volk. 


Wittrams, Gorpon Ryerson, Jun., New Vork 
City. (Elected Oct. 14, 1929.) (Age 30) 
Asst. Hydr. Engr., Water Resources Branch, 
U. S. Geological Survey, Washington, D.C; 
also director of hydrologic research project at 
New York Univ. Refers to R. W. Davenport. 
N. C. Grover, C. S. Jarvis, H. B. Kinnison, 
Cc. G. Paulsen, T. Saville. 


The Board of Direction will consider the applica- 
tions in this list not less than thirty days after the 
date of issue 


bd 











Men Available 


These items are from information furnished by the Engineering Societies Employment Service, with offices in Chicago, New York, and 


San Francisco 


offices, and the fee is to be found on page 87 of the 1936 Year Book of the Society. 
1 W. as 39th Street, New York, N.Y. 


/ mployment Service, 


The service is available to all members of the contributing societies. 


A complete statement of the procedure, the location o 
To expedite publication, notices should be sent direct to 
Employers should address replies to the key number, care of the New York Office, 


unless the word Chicago or San Francisco follows the key number, when it should be sent to the office designated. 








CONSTRUCTION 


Civi. Encinesr; Jun. Am. Soc. C.E single 
BSCE 1930 Experienced in building, oil re- 
finery, and railroad construction—chief of party 
2 years in planning and time-study work; after 
graduation took course in cost accounting. Wants 
enstruction (planning and costs) or 


position in « 
C-8602 


with insurance company 4a inspector 


Construction Enorngser; Assoc. M, Am. Soc 
graduate civil engineer, New 


C.K P+!) single 
York University, 1930; 5 years with contractor 
on subway and vehicular tunnels; field engineer 


istant to chief engineer on subsurface con 


and as 
hydrographic 


sed air) and all 
Desires work with gen 


truction (compres 


dredging, surveying, etc 
eral contractor on new construction Employed 
available in one month D-1921 

CONSTRUCTION ENGINEER AND SUPERINTEND 
EN M. Am. Soc. C.I member Canadian In 


stitute of (1 Engineers professional! engineer 


and land surveyor, New York and New Jersey 


considerable experience on construction of tunnels 
compressed air, vehicular, and rock; subways 
sewerage and water systems, reservoirs, and heavy 


onstruction of al! kinds Salary depends on loca 


tion, et« D.501 
DESIGN 
CIVIL ANI rRUCTURAL ENGINEER Assoc. M 
Am. Soc. C.I married; graduate of Michi 
gan State College New York license; 8 years ex 


perience in building and structural design 


vear varie 


compilation ocation immaterial. C-7048 


d experience, including aerial-photo 


Civm Enorneer; M. Am. Soc. C.E.; licensed 
professional engineer, New York and New Jersey; 
15 years with one company, in charge of 
design and details. All types of railroad struc- 
tures, steel and reinforced concrete; office and 
field; 15 years varied experience on important 
construction jobs. Large bridges, industrial build- 
ings, estimates, design, rapid transit systems 
Difficult rigid-frame structures 
¢.5109 


foundations, 


EXECUTIVE 


ENGINSER AND CITY MANAGER; 
Assoc M. Am. Soc. C.E.; age 44; married; grad 
uate; 20 years experience; Ohio and Michigan 
registration; 4 years as city engineer—building, 
planning and zoning; 1 year federal relief work 
Economical administration. C-5640 


M UNICIPAI 


PROMOTION AND CONSTRUCTION; Assoc. M 
Am. Soc. C.E.; New York state license; graduate 
of Rensselaer Polytechnic Institute; married 
45; 13 years as construction foreman and field 
engineer in industrial design; 12 years as fire 
protection, trade extension, building-code, and 
legislation expert—consultant and executive man- 
ager Competent speaker, versatile, with good 
address; seeks responsible position, with New 
York headquarters, on difficult, productive work 
B-3727 


Sates Enocinesr; M. Am. Soc. C.E.; regis- 
tered engineer, Pennsylvania; has followed steel 
construction and general contracting for over 25 
vears and is thoroughly qualified and experienced 
in the various branches of engineering, sales, op- 
erations, and construction Available immedi 
ately. C-50905 


Crvi. Encinesr; Jun. Am. Soc. CE; B®; 
married. C.E., University Maryland; 1'/s years 
survey with Water and Sewer Commission; 2 
years building construction including foundation 
piling and superstructure; 1 year hydraulic 
dredging, subaqueous surveys, test borings, bids 
and estimates; 1 year drafting and design of 
D-4983 


buildings. Capable of handling men 
HYDRAULIC AND STRUCTURAL ENGINBBR; 

Assoc. M. Am. Soc. C.E.; age 33; married; 

graduate; 12 years experience on investigation, 


surveys, design, estimate, construction, and main- 
tenance of large and small hydro-electric develop- 
ments, domestic and foreign. Desires connection 
with power company. Available on reasonable 


notice C-3752 
JUNIOR 


Crvm Enornerr; Jun. Am. Soc CEB; 2; 
single; B.S.C.E., 1933; 3 years varied experience, 
including survey, design, and construction of 
roads and highways. Executed research on bite- 
minous pavings. Built Amesite plant. Also @ 
terested in foreign service. Location immaterial 
Now available. D-4740 


Crvmi Enorneer; Jun. Am. Soc. CE 28; 
single. Graduate of Purdue University with 
highest honors; 6 years diversified experience * 
large structural steel fabricator. Experienced in 
shop fabrication, structural detailing, field ere 
tion of bridges and buildings, cost accounting, 
design, estimating. Capable of handling me®- 
Desires position with active construction or engi 
neering organization offering opportuni! for ad- 
Location immaterial. D-- 


” 


vancement 











